LONDON: PUBLISHING © OFFICE, PATERNOSTER ‘ROW, per annum, Postage 
inclusive, in Great Britain, 19s. 97, Warren Par 
India, Persia, &c.), 28s. D. D. Van Nosreanp, 28, Murray Street, and 

Borvzav, Librairie Etrangère, 22, Rue de la Banque. À. 


JOHNSON PHILLIPS, 


ENGINEERS AND ELECTRICIANS. 
oo: UNION COURT, OLD BROAD STREET, LONDON, EC. WORKS:—CHARLTON, KENT, 
TELEGRAPHIC ADDRES8:---"JUNO ” LONDON. 
TELEPHONE Mo. 1.010. PRIVATE WIRE, CITY OFFICES TO WORES. 


Manufacturers of all Telegraph Appliances, Materials, and Machinery for Making, Laying and Maintaining 
‘Submarine Cables, and Contractors for Underground and Aérial Telegraphs. 


Sole Makers of Trott & Hamilton's Patent Grapnel Rope ahd Trott & Kingsford’s Patent Indicating Grapnels. 


and Steel Telegr yh Gr , both Patent and Ordinary ; Venti , Mushrooms, Sinkers, 
Cable Tanks, i Reng ro Machi , Dynamometers, ow and Stern Gear, Steam and 
Hand Hauling Gears, Rope Fittings, ble Drums, Splicing me Jointing Tools, &c., &c. 


Machinery Designed and Constructed for the Complete Equipment of Tel h Cable Factories and Vessels. 


Steam and Hand Wire Sounding Machines for Deep and Shallow Water. 


All Apparatus and Material used in the Construction, Maintenance, and Working of LAND LINES, viz. :— 
BOLES—Wrought Iron or Composite Poles for TeleBraph, Telephone, and Electric Light purposes. House-Top Poles and Fittings. 
INSULATORS—Johnson & Phillips Patent Fluid Insulators, and all kinds of the ordinary form in Porcelain and Brown Ware. 
DIRE Iron and Steel Wire, Galvanized, Plain, or Stranded. Insulated Wires of every description. 

BATTERIGS—Sole Makers of Higgins’ Patent Bichromate Batteries, Leclanché, &c. Zinc and Carbon Plates. 
NeTRUMENTS.—Morxse, Needle, Bells, Galvanometers, and other Testing Instruments. 


Makers of Underground, Aérial, Torpedo, and Field Cables, with Single or Multiple Cores, 


Copper Wires in Vulcanized India-rabber, G.P., Silk and Cotton; taped or braided. 


Lightning Conductors of the most approved. types. 


of Dynamos, Lamps, Cables, ELECTRIC § Steck of ready | 


Carhons, Switches, &e., Kc. | 


SOLE MAKERS 


BROCKIE- PELL ARC LAMP. 


For ALTERNATING or CONTINUOUS currents. 
| | For PARALLEL or SERIES working, 
SINGLE CARBON LAMPS,. 16 HOURS;: DOUBLE 82 HOURS. 


for immediate delivery. 


PROFESSOR GEO. FORBES:— | 
“MUST PLEASE THE MOST CRITICAL EYE.” 


PROFESSOR 8. P. THOMPSON — | Mr, LANT CARPENTER 
| ss UNIQUE.” BEST." 
Mr. W. H. PREECE, F.ES.:— 

“ONE OF THE LATEST AND BEST.” 


on tse by Home, Colonial, and Foreign Governments ; Corporations ; ; Learned Societies ; RES 
Mocks ; Wharves ; Mines ; Factories ; ; Theatres ; Restaurants ; Photogiaphers, 
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SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, sag 
| {international Inventions Exhibition, 1885, GOLD MEDAL tor Machinery, SILVER MEDAL for Cablegana Win, | 7 


ilk and Cotton Covered | Fancy Slt 
Wire and Tape of al TREADS = CABLES FOR vis 
poses. tric Light 
Specially Insulated 
Cables and | ty 
Wire for the various Special Anti 
Systems. Cables for the 


Contractors to H.M. Postmaster-General the Indian Government, the principal Railway, Telephone. and Electric Light Qu 
MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL Liven 
Glover’s Patent Covered ,High-Conductivity Copper Wire for Aérial Lines. 


Glover’ Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground Het 


THOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE CABLES UP TO ONE HUNDRED WIRE 


| Glectrical Wire and Gable Makers, 
| SALFORD, MANCHESTER. | 


Bridgewater Street Iron Works. 
WORKS :— -{ Salford Electric Wire Works. }satvonp 
Springfield Lane Cable Works. 


LONDON : 10, HATTON GARDEN, EC 


Telegrams STRENGTH.” 


| 
| 
à 
| 
| 


‘quick DELIVERY 
GUARANTEED, 


ROYAL MINT, 
| CRYSTAL PALACE, 

PAVILION, 


| THE ONLY FIRM having AGENTS in every centre of be re holding large || 
Btocks ready for immediate delivery. | 


LONDON :—J. C. R. OES, 39, Queen Victoria Street. GLASGOW:—J. 


IMPORTANT NOTICH.—In oux Pulleys simplicity is the great feature. and only the best branded fron is used RSS | 
ture and first-class workmanship. We always keep a very large stock of Pulleys and Mill Gearing, so that most orders for ordinaly 
ean be fulfilled from stock, and when not in stock our special machinery enables us to deliver very quickly. Our Mill CSSS 
aden PUR and all pieces have ball and socket bearings, and it will be found the cheapest as well as the best iis 


Tue “UNBREAKABLE” Puuer Co, Oapen Sr. Famre.o Sr. 


LATE A. Co. WELLS & CO. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 
| ALI CLASSES OF DNGIN SS 
| MANUFACTURED BY 
| RANSOMES, SIMS & JEFFERIES, Lo 
| Catalogues and Prices on application. 


mous, BILLITER ST, 


LONDON, E.C. 
(Late 161, Queen Victoria Street.) 


TED ASBESTOS 


; PIONEERS OF THE ASBESTOS TR ADE. FINE ASBESTOS PAPER, for Dynamos, &c. Works, near London, and are 


ASBESTOS TUBES & CEMENT, for Electric Light Leads. ofthe best ble description. 


in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. 


FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
and working rking Asbestos - ” MANCHESTER, 34, Deansgate; LIVERPOOL 


ASBESTOS COVERED WIRES. | , 
47 and 49, South John Street; GLASGOW, 69, 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &c. west Howard Street; CARDIFF, Mount Stuart 


and CANADA. PACKING, NON-CORDUCTING COVERING for Bollers,&e. ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SMITH CO. 


CALEDONIA WORES, HALIFAX. 
Contractors to Her Wlajesty’s Government & Railway Companies 


5 
= 


1868. 
BEST REFINED  THLHPHONE WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 
100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
COPPER WIRE, hard drawn, high lengths. WIRE and TAPE for 
Lightning Conductors, &c. COPPE R WIRE, all sizes for covering. WIRE — 
GALVANISED HARD STEEL STRAND for Mechanical 


eee NEW AND CHEAP PATENT LAW. | 
PATENT OFFICE. | Wm. M. FOXCROFT 


WH. GARDNER, Ë (Successor to the late W. Fowcroft, also F. Lucas), 
D 466, FLEET STREET, | Telegraph and Telephone Case Manufacturer, 


= LONDOWN.| 36, PEROIVAL STREET AND 9, SMITH STREET, 


SUCCESSOR TO CLERKENWELL, LONDON, E.C. 


(Offices-PEROIVAL STREET). 


F. WIGGINS & SONS, LONDON, M | (> A. 
MICA MERCHANTS, [Telephone No. 2248. 
Manufacturers of Mica Goods for Philosophical and ALL purposes. 


i Pamphlet of Custs Gratis. | 
|| Vhirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
| Inventions. Photometer, Telephone Cases, Battery Boxes, &c., &c. 
= Prorisional Protection (9 mouths 
4. PRIZE MEDALS, LONDON, 1881; PARIS, 1881. 201 
£16 16a. 3184 


50,000 MILES ALREADY RUN 


The Greatest Number of Miles ever run in this 


| | Country by Accumulator rs. 
TR AM DAILY AVERAGE. 
300 miles. 
Running on the Barking Rd. E., for the 


CARS NORTH METROPOLITAN 


Every one should see these Cars. 


Certain to supplant horse and every other - 4am 
form of traction. Full Particulars from the SECRETARY, 


ACTION Co., Ld., New Broad St. House, LONDON, F EC 
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RUSTON, PROCTOR 
SHEAF 20, BUDGE Ro 1 
IRON Works, LINCOLN & LON DON CANNON STREET : 
> 
= E 
Fu 
AL 
| MANUFACTURERS OF | | 
CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 
| LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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THE FOREIGN & COLONIAL 


Telegraphic 


4 GREAT WINCHESTER STREET, LON 


Pre ai the Patents of FAURE, SELLON, VOLCKMAR, SWAN, and Others), 
Supplied Direct in ITALY, PORTUGAL, HOLLAND, ——s CAPE OF GOOD HOPE, dns &c., and through Licensees in many other Countries. 


The Company is prepared to undertake Concessions OUTSIDE the UNITED KINGDOM for 


THE ELECTRIC LIGHTING of TOWNS 


Upon the E.P. 8. and KING’S System of Distribution for the Public Supply of Electricity from STORAGE BATTERIES, 
or by other Direct-Current or Alternating Systems. 


| ALSO CONCESSIONS FOR 
ELECTRIC TRACTION ON TRAMWAYS. 


CONTRACTS UNDERTAKEN’ FOR THE SUPPLY OF ELECTRICAL APPARATUS ABROAD. 


THE SYSTEMS CAN BE SEEN IN SUCCESSFUL OPERATION IN LONDON. 


ACCESSORIES 


LIMITED, 


66, nains Street, LONDON, S.W. Works : BIRMINGHAM. 


PATENT 


SHADE AND GLOBE 


cARR 


__ NO SCREWS. 
INSTANTANEOUS ACTION. 
j SHADE CLEANING GREATLY FACILITATED. 


FOR THE TRADE 


AT FAYOUORABLE PRICES. 


| 
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SPINNING AND STAMPING © |. 
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[ March 


“INSU LATED WIRES, 


ALL KINDS OF WIRE FOR TRES TELEGRAPH INSTRUMENT & ELECTRIC BELL WORE 


Cables for Electric 
Lighting, Flexible Leads, À 


BLAKEY, EMMOTT & CO. Lr, 


big 


| de: Chandelier Wires, 
eo In Silk, Cotton, Worsted, &e, 


ENGLAND. 


PRICES OF ANY 


WIRE ON APPLICATION. ,, 


ET W 


_MANDEACTORERS. OF 


ll 


= ALL 


PREPARE 
WORKS: ABBEY MILLS CHEMICAL WORKS. 
PENTREPOTH CHEMICAL WORKS. MORRISTON nese SWANSEA. 
OFFICES: 1. FENCHURCH AVENUE, LONDON. 


THOMAS BARRACLOUGH & CO. Ltd., 


Makers of all the most Improved Machinery for Electric Wire ana 
Strand Covering, Lapping, Taping, Braiding, &<., 
ALSO FOR 
STRANDING AND MAKING CA ESE. ESS OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. 1960 


ARTHUR B. GILL & Co. 
Glectric Light and General Engineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS. 


Telegraphic Address: “TORQUE.” 2949 


CARBONS. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


WorREKs:- BARNSLEV. 


Telegraphic Address:—“CARBUN BARNSLEY.” 3398 


ELECTRIC TELEPHONES, &c. 


Guaranteed free from Infrineemente, Reli- 
able aud Cheapest on the Market. "Prices 
tre m 148. ench, subject to large Trade discount. 

Our PATENT PENDULUM Indicators ure 
Adjustable, Simple, exceedingly Cheap, anid 
give greut sati-tactiou. Stampings to any 
pattern at low prices fnr cash. Price Lists free, 
and special terms to Merchants and Shippers. 


BAUGHAN & CO., 


Manufacturing Clectricians, 
CHARLBURY.' 3322 


\ MANUFACTURERS OF * 


SHEPPARD, ALLARTON & MADELEY 


CLEMENT STREET, BIRMINGHAM, 


MANUFACTURERS OF 


BELLS GONGS 


Of all Sizes and of Best Quality and Finish, 


FOR ELECTRICAL PURPOSES. 


EX. 


pot THEOBALD’S ROAD, LONDON. 
14 ELECTRICAL DEPARTMENT.—Telephone Annunciators, 
Switches, Jacks, Galvanometers, Indicators, Bells, Releys, 


Magneto Generators &c. ENG [NEERING DEPART. 
MENT.—Builder of any 


Wi iters (Reming 
carn. V heel 

Milling, Screw 

and Automatic 

Work a speciality. 9192 


| 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric © 
Bella, Telephones, Electric | 
Lighting, &c. &c. 


UNITED ELECTRIC WIRE ‘Co, | 


14a, Clerkenwell Green. London, E.C 


+ 
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= special terms to the trade 
| and for export. 
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Manufacturers of Ancandescent Electric Lamps ee 


Of all Voltages and Candle-Powers. 


ALSO SUPERIOR ELECTRICAL FITTINGS AND INSTRUMENTS OF ALL KINDS. 
Quotations given for BEST WORE ONLY. 
Factory: PONDER’S END, MIDDLESEX. 
Show Rooms: 50, PARLIAMENT ST., LONDON, S.W. 
For all information apply to 
THE SHORETARY, 100, VICTORIA ST., LONDON, S.W. 
Telegraphic Addresses: “Ediswan,” London ‘“ Ediswan,” Ponder’s End. Telephone No. 3146. 


3122 


BAILEY’S MOTORS 


| Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL.,, &ce. 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY: WATER RAISING &c, &o. 


BAILEY’S PATENT HAAG’S PATENT 


“ ” 
BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 
| Inexplosible Steady-Running, and Portable, Consumes 2 quarts of water per H.P. per day only. No Boiler No Danger! No For Driving Fans, and other 


skilled attendance required ! light machinery. 


12e 


we 


. HAAGS’ PATENT HAAG’S PATENT BAILEY’S PATENT BAILEY’S PATENT BAILEY’S PATENT 
ws water MOTOR. HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR,  HYDRAULIG ORGAN BLOWER WATER MOTOR PUMPING ENGINE. 
a Presse pT ad For use in Mines, and places Much used for Telephones, Dyna- OR WATER ENGINE. For Lifting a portion of the water 
water suppl e where high water pressures mos, and small installations of the Mostly used for driving the which drives the Engine to a 
pply. are available. . Electric Light. Feeders of Pipe Organs. higher elevation. 
4 JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W.H.B. & Co. Post Free, 1s. 
Albion Works 
; W. H. BAILEY & Co., Ltd., “sxrror», Manchester. 
wit 
112 
ng, 
nu- 
: W. T. HENLEY’S TELEGRAPH WORKS 
~ 
COMPANY, LIMITED. 
se Offices:—27, Martin’s Lane, Cannon Street, London E.C. 
TELEPHONE No. 1,784, WORES :—-NORTH WOULWICH. 
Manufacturers of 


SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, 


DYNAMO WIRE | 
Silk Covered Wire, | 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. | 


. i > 4 > 4 & F\ (wi 
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BEST win 


PHOSPHOR BRONZE 
CASTINGS, 


Wire of Great Tensile Strength 
and High Conductivity for Telephone 


Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 

of Machinery 


BEWARE al SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT — 


ENAMEL, 


COPY OF LETTER JUST RECEIVED AT NEW CROSS. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ‘ELECTRICAL WORK, being much better than the usual Insulating Compounds in use, 
which do not give such an appeurance or finish as your ENAMEL.” 


SOLD EVERYWHERE, in Tins; or Post Free, 7d , 4s. 6d., and 8s. ; for BATHS, 9d., 1s. 9d., and 3s, 6d. from Works, LONDON, " 
REJECT WORTHLESS IMITATIONS. 


INSULATOR. 


A HIGHER BFFICIENOY TRANSFORMER. 


ANY CLOSEU-CIRCUIT TRANSFORMER IN THE MARKET 


No Heat. Perfect Insulation. | PRICES inolude > Terminals, Base, &¢. 
| Fireproof Cases Extra. 


| 
O., #25 1 & « a, 300 | 12 30 50 
ALTERNATING and 818 400 00 
CONTINUOUS ¢URRENT WATT- 100 | 411248 0| 50 | 20) 

IRON TESTED FOR THE TRADE. 


# We do not recommend this size. 


BROOM HALL WORKS, TEDDINGTON, ENGLAND. «427% SIZE TO ORDE 


Patent 
¢ : 
| PHOSPHOR proze  Ÿ 
| 22 ap 
| and Telegraph Lines & othe 
& At 
SOLE PROPRIETORS Electrical purposes. 
S 4 Of the British and Colonial Patents, O Y 
THE PHOSPHOR BRONZE 00, 
87, Sumner Street, London, S.E. + 
| 
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DORMAN | AND SMITH, 
Electric 


ENGINEER 


Light 


To all the Principal Contractors. 


sracer, MANCH ping 


ENGLAND 


INDEX ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge; 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accumalators. PAGE 
Drake & Gorham ... isa 
Foreign & Colonial E.P. 
J. Stiff & Soris (Boxes only) Sup. 11 
Lamps. 

H. Holmes & Co. … Sup. 11 
Johnson & Phillips 
J. & W. Roper ose 
Simplex ... ove Sup. 8 
Statter & Co. ee 


Asheston.— Rell’s Asbestos Co. 16, 17 
United Asbestos Co. 3 
Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 
Batteries. 
India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & Philli ove 


Telegraph Mfg. . Sup. 2 
Battery Jars.—J. Bourne & Son... 13 
Price, Sons & Cu., ... coe Sup. 19 
J. Stiff & Sons eee eee Sup. 11 


Genl. Elec. Co., Ld. G. Binswanger.) Sup. 10 

Sheppard, Allarwn & Madeley ... 6 
Belting.— Webb & Son eee owe 
Bollers.—Babcock & Wilcox Co.  … 


Books. 
Berly’s Electrical Directory Sup. 16 
Electrical Pocket Book ... Sup. 16 


Electrical Testing of Tel. Cables Sup. 16 
Cabinet Works ... 12 


W. M. Foxcroft... 
Castings. — Phosphor Rronze Co. 
Chemicals.—F. W. Berk & Co. EE 

Boor & Co. 


Dynamos. —Bolling & Lowe ... Sup. 11 
Gülcher Electric Light & P. Co. 5 


J. H. Holmes & Co. ooo ‘ Sup, 11 
M. Imwisch… 

Johnson & Phillips … 
Laurence, Paris & Scott ve.’ 1D 
J. & W. Roper 
Stanley & Davies ... ove oe 19 
J. G. Statter & Co. ove eo 15 

Ebonite. 

Harburg India Rubber Comb Cc. Sup. 11 
D. Moseley & Sons... oe Sup. 9 


North British Rubber Co. 


Electrical Engineers and Contrarters. 
pre Electric Works Sup. 


1 
Appleton, Burbey & Williamson Sup. 18 


Blakey, Emmott & Co., ltd. . we 6&6 
Booth, Ellson & Co. 13 


Callender’s Ritumen Tel. te 11 
Charlesworth, Hall & Co. . Sup. 19 


Crompton & Co. eee eee 8 . 20 
Drake & (torham ... 7 


Electrical Eng. Cor ration Sup. 14 
Electric Traction Co. 3 
Elliott Bros. Sup. 7 


W. T. Goolden & Co. ve Sup. 13 


India-rubber & ‘l'ei 


Laing, Wharton & Down... 


Sup. ‘ 
Laurence, Paris & Scott ... Sup. 19 
Paterson & « Yooper ve 19 
Rashleigh Phipps & Dawson _ ..._ 10 
C. A. Parsons & Co. Sup. 7 
Poole & White Sup. 17 
Reid Bros, 
Ernest Scatt & Co. 
Sharp & Kent eee 
Stephens, Smith & NO > 
Swinburne & Co. 
Telegraph Mfg.Co. _... Sup. 2 | 
estern Electric Company Sup. 20 


M 


Electrical Engineers, &e.—Cont. paar 
Westinghouse Electric Co. Sup. 20 
Woodhouse & Rawson United ... 11 

Electric Light. 

Anglo-American Brush Corp. 10 & Sup. 3 
Bernstein Electric Lamp Co. ... 12 
Edmundsons, Limited (Swan)... 

India-Rubber,@. P.&Tel.Wks.Co. Sup. | 
Johnson & Phillips .. ove ove 

Laurence, Paris & Scott . se 3 
Thomson-Houston ... Sup. 4 

Electric Light Carbon». 
Anglo-American Rrush Corp. 10 & Sup. : 
H. & F. Chamberlain eee 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Johnson & Phillips cee 
Lacombe & Co. a... cee Sup. 2 
Woodhouse & Rawson United ... 11 

Electric Light Fittings. 

Appleton, Burbey & Williamson Sup. - 


Dorman & Smith ... wee 
Electrical Accessories Co... ees : 
Faraday & Son 


Genl. Elec.Co., Ld. (G@. Binswanger.) Sup. 10 


Lea, Sons & Co. ‘ Sup. 7 

B. Verity & Sons ... eee … 12 

Walsall Electrical Co. ... Sup. 6 
Enamel. 

Aspinall & Co. 
Endotithie Ivorvr. 

Endolithic Ivory Co. wi” 
Enginer for Electric Ligh. 

W. H. Bailey & Co. oak 


Davey, Paxman & eae 
Greenwood and Batley eee 
Marshall, Sohe & Co. we 
Priestman’s Oil Engine ... 
Ransomes, Sims & Jefferies 
Robey & Co. one 
Ruston, Proctor & Co. ene 
Stockport Gas Engine... 


7 
… 
Sup. 2 

15 
Sup. 5 

14 

+ 

8 


Sup. 


Willans & Robinson sos: : 28 
Fibre.—David Moseley & Sons Sup. 9 
Fire Insurance, 

Phœnix Fire Office Sup. 12 


Fue! Economisers. 
E. Green & Son 
Glass Manufacturers. 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Incandescence Lamps. 
Edison & Swan United E. L. Ca. 7 
Sunbeam Lamp Co. - …. Sup. 5 


Woodhouse & Kawson United ... 11 
India-Rubber. 

India Rubber, G. P.& Tel.Wks.“o. 20 

D. Moseley & Sons eee Sup. 9 
Insulators, &c. 

Bourne & Son sel des 13 

Price, ha & Co. … eee Sup. 19 

Stiff & Sons .. 
, Telegr apb Mfg. Co. eee Sup. 2 
Lubricants. 

W. H. Willcox & Ca. 
Magnet Steel.—G. P. Wall . RS 


Manutacturing Electricians. 
Dorman & Smith ... 
Elliott Bros. 
Fowler, Lancaster & Co. Sup. 
ds T's Gent & Co. eee eee eee 
A. B. Gill & Co. ... 
King, Mendham & Co. 


Laurence, Paris & Scott ... 2 19 
Mix & Genest i OR: D 
Nalder Bros. Sup. 9 


J. Orme & Co 
Telegraph Mfg. Co. ss. 


Manufacturing Ciné. 
H. Thorpe 6 
Walsall Blectrical Comnany Sup. 6 
Woodhouse & Rawson United … 11 
Mica.—F. Wiggins & Sons .... 


Motors.—Cuttriss & Co. 12 
Giilcher Electric Light & P. Co. 13 
M. Immisch ove 
Stephens, Smith & On 
Agents. 
H. Gardner ... eee see wa 3 


Platina. —Derby & Co. 
Poles ( Wood and iron). 
Johnson & P hillips eee eee 1 
Porcelain 
Dorman & Smith ... _ 9 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Taylor, Tunnicliff 


W. Wood & Co. _.... Sup. 14 
& Seas Sup. 11 

e aIting 

Limi eee eee 13 

Je i e eee eee eee Sup. 14 

G. Richards & Co. ... oo Sup. 14 


Unbreakable Pulley Co. ... 
Railway Signals. | | 

Saxby & Farmer ... eee … 10 
Schools and Classes. 

School of Telegraphy  … on 
Serews,— Davis & ‘Tinnmins eee eee 18 
Switches. 

Appleton, Burbey & Williamson Sup. 18 

Faraday & Son .. io 

Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 


Walsall Electrical Co. ... Sup. 6 
Woodhouse & Rawson United ... 11 
Telegraph 
Telegraph Mu. Sup. 2 
Consol. Tel. Const. & M. Co. Sup. 8 
Electric Telephone Co. Sup. 12 


Stanhope Co. ove ove oe 6 


Chas. Churchill & Co.  …. 
Selig, Sonnenthal & Co. ... 
Turbines.—F. Nell eee eee 
Varnish.—R. A. Scott ove 15 
Vaicanite (see Fhonite). 
Watches (Non-Wagnetic.) 
H. W. Bedford à 
Wire (covered). 
Fowler-Waring Cables Co. 14 
W. T. Glover & Co. 2 
W. T. Henley’s Teleg. Works Co. 7 


London Electric Wire Co. Sup. 1 
Midland Electric Wire Co. ‘ 
Telegraph ove up. 


Woodhouse & Rawson United ... 11 


Timmins see eee eee 18 

Ramsden, Camm & Co. ... : 

£ F Smith aA Co. eee ee 3 
Wire Machinery. 

Barracloug wc. 


Genl. Elec. Co., Ld. (G. Binswanger.) ‘Sup. 10 
J. F. &,.G. Harris 


Vigers Bros. sas 

Woodhouse & Rawson United wet :: 
Wood end Ivory Turning. 

D. H. Bonnella  … ‘ Sup. 11 


BOOK ADVERTISEMENTS APPEAR ON Page 16 OF SUPPLEMENT. 
LANBOTR ADVERTISRM ENTE valating to Situations, Articles for Sale and Wanted, §c., &o., appear on Sup. 11 (meddle of paper.) 


BOMPTON & CO. LIMITED see sur. 20 
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FARADAY 


ELECTRIC LIGHT FITTINGS. 


NOTE.—Faraday & Son’s experience, in the manufacture of Fittings for 3, BERNERS STREET, 
Incandescent Lighting, dates from the Paris Electrical Exhibition of Works: 9 & 10, NEWM 
1881, when they made the whole of the Electroliers in the Swan Exhibit. ’ AN 1 


INTERLOCKING THE LOCK AND BLOCK. 


ssity of bi “Lock” and “ Block” actual 
The Board Looking Le Trade nave the ning the ual connection between Lustre 
accomplished. and prastionl mee on several lines Mesers BAX SAXBY & FARMER, under under protection of various Patents granted or then 


SAXBY & FARMER, À fetes Signal Contractors Canterbury Road, KILBURN, LONDON, N ¥. 
Manufacturers of Railway Signals, Oubins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanica, 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 
Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS 
. 
| 


e J 
fe 
ewcastle, 
prizes red 


Trials at N 


00 H.P, nom, 


Compound Fixed Engine. 
8 to 100 H.P. nom. 


‘PARIS EXHIBITION, 1889, 


m urable o Go an e Siver Medal 
most reliable in the market. FREE tieulars Post came Ê for their Steam Engines and Boilers, 


DAYEY, PAXMAN & CO. Engineers, COLCHESTER, 
Lonpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 3066 


CAPITAL £'7650,000. 


This Company has been formed to take over and carry on in all their branches the well-established Works and 
Factories, and the extensive organisations of 


THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, 


AND THE 


FALCON ENGINE AND CAR WORKS, Ltd., LOUGHBOROUGH, LEICESTERSHIRE. 


and Boiler. 8 to 70 + nom. 


| 

£ Horizontal High Pressure Coupled Compound 
8 


petitive 
to all Makers. e 
B.A.8.E. for Steam 
Co 
cellence 0 


À Pate und Engine 
3 


Co: 
Co 
Co 


This Company is prepared to receive and execute orders from any part of the world for COMPLETE APPARATUS. 


for Central ELECTRIC LIGHT and POWER Installations, for the TRANSMISSION of POWER, for ELECTRIC 
TRACTION, including TRAMWAY CARS, and, generally, for all MACHINERY and APPLIANCES required 
in the various industrial applications of electricity. 3936 


Full Price Lists and Estimates on application to the SECRETARY, 112, Belvedere Road, LAMBETH, LONDON, SE 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS 


SHOW Rooms: 58, BERNERS STREET, LONDON, S.W. 


The Best Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 
| Trade supplied. 


WORES: WELLS MEWS, W. 
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ACME ELECTRIC WORKS, 


(ARTHUR C. COCKBURN, M.I.E.E., Manager.). 
Supply Department and Head Office: PRINCES ST., HANOVER SQUARE, W. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N.W. 


SOLE AGENTS FoR 


ROYCE’S DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 
Sole Manufacturers of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. 
MAKERS OF AYRTON & PERRY’S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
_ Apparatus of all kinds. 


PRICE LSTS OW APPLICATION. 


| 
i — 


RUBBER, GUTTA PERCHA & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALG DHBSCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


L AND THLEPHONH WORE. &o.m 
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STEADINESS. ECONOMY. NEAR PARIS. 
LACOMBE & CO.—WORES. je ae PERRET, NEAR PARIS. 


British Representative HOLLAND DELL, 7, LITTLE VEEN ST. » WESTMINSTER. 
Telegraphic Address: ‘ LACOMBE, LOND 


| 


PARTICULARS AND PRICES 


OF EVERY KIND OF 


INSULATED WIRES AND CABLES 


Wire Price List Ready-Reckoner. 


FORMULA FOR CONDUCTORS. 


OUR NEW PRICE LIST, copyright, 
TELEGRAPH MFG. Co, Lo, Hetssy, NEAR War: 


11, QUEEN VICTORIA ST. a 


3127 


ARMINGTON-SIMS PATENT ENGINE 


SPECIALLY ADAPTED FOR 


ELEC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY -OF SPEED IS DESIRABLE. 


| 
il. ) 
| 4 


: a a * 


GOLD MEDALS: 
EDINBURGH, 1886; LIVERPOOL, 1886. 


‘SSSI 


SOLE MAKERS: 


PRICES APPLICATION. 
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PLEGRAPE 


LIMITED, 
Works :—LAMBETH, LONDON, LOUGHBOROUGH, VIENNA, 


MANUFACTURERS AND CONTRACTORS. 


MORDEY-VICTORIA 
ALTERNATE CURRENT SYSTEM 


FOR CENTRAL STATION INSTALLATIONS. 


| Work 
100 ~V 
: perfectly 


in parallel. 


= 4 7 
- = Hitt 
d 44 i} = => 
~ 


Mordey-Yictoria. Alternator, output as shes 73,000 Watts; as Motor 100 H.P. 


YICTORIA .TRANSFORMERS 


(MORDEY-WEBBER 


— _ — 


ALTERNATE CURRENT ARC LAMPS, IMPEDANCE COILS, 
SYNCHRONIZERS, SAFETY FUSES AND SWITCHES, 
And all Accessories for CENTRAL STATION Work. 


STEAM ENGINES AND BOILERS FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 
SPECIAL TERMS TO THE TRADE. 


112, , Belvedere Road, Lambeth, 8. 


ENGINEERING 
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ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


ELECTRICAL STORES 


SYSTEM OF 
Okonite”’ Wire 


OF ONE QUALITY ONLY, 


ELECTRIC TRACTION. 


53 LINES IN SUCCESSFUL OPERATION. 
| 25 NOW UNDER CONTRACT. 


viz:- 


1,000 MEGOHMS PER MILE. 


W.S. GRAFF BAKER, C.E., 
| Manager Railway Department. 


LAING, WHARTON & DOWN, 


S2a, NEW BOND STREET, LONDON, W. 
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| TELEPHONE, TELEGRAPH & LIGHTNING CONDUCTOR MANUFACTURING CO, 
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LAMP CO. 


LIMITED, 


o INFRINGE No 


THE WHOLE OF THE 


SOLE 
FIVE COURTS | 
OF THE RECENT 


“SUNBEAM” NEWCASTLE 


Were Lighted with 


SUNBEAM 
LAMPS, 


RECEIVING 


PRICES AND PARTICULARS 


ON APPLICATION. 


Telegraphic 
“SUIBEAN, GATESHRAD.” 200 


si SILVER MEDAL, 


0 
d 600 CP.  mienesr awarp. 


LOW RESISTANCE. 


3123 


TE 


“GENEST, BERLIN.” BERLIN, S.W. NEUENBURGER STRASSE 14a. 
Inventors and Patentees of the MIX & GENEST MICROPHONE (PATENTED); fit for er À climate. 


More than 40,000 sold in the last tuo years. 


Novelties :—Transport Micro-Telephone stations Contracts taken for 
for offices, in various patterns, all provided with the supply or con- 
M. & G. Microphone. Transport Desk or Table struction of Tele- 
Micro-l'elephone Sets of elegant outfit and shape. 

Portable appara- 
tus for Military, Aa 
Navy, Miningand 
Railway Service. AIS 
à Dry Cells of LE Au 
the highest | 
= = — @fficiency. 
Highest Discounts for Whole:ale Dealers. 


phone Lines all 
over the world. 
Multiple Switch- 
7) boards, Domestic __4 
™ Electric Bells,"t 
Indicators. — 


Illustrated Price Lists Free | on 
VARIOUS PATENTS FOR SALE. 


PRIESTMAN S OIL ENGINE 


(Priestman’s, Humes’, and Etéve's Patents). 
à USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, Pumping, Sawing, Threshing. Chaff Comins, © — Crushing, Driving Lathes, 
and Paint and other Mils, 


cna) NO COAL. NO GAS. NO STEAM. NO BOILER. 

| =. 

ies —EESE a NO SPARKS. NO SMOKE. NO NOISE. NO DANGER. 
is | No extra charge made for insurance. 


| 


Royal Agricult 
ural 8 Silver Med N 
ham, 1588, and at Windsor, ing — at No.ung- Fullest tarticulars on application to— 3258 


| Works :—HULL, PRIE S'TM AN Bros., Ltd. 19a, QUE N VICTORIA ST., E.C. 
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WALSALL 


WALSALL HOLDER. 


No. 6. 


WALSALL HOLDER. 


NEW PUSH SWITCH. 


Press Once to Light the 
Lamp, which is Extinguished 
by a Second Push. 


> 

Al 
il 
wr 

Ht 


PRESSEL 


OS, 


SWITCH, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 
group. 


ELECTRICAL CD, 


10 § 0} 
4A914d 


GUARANTEED CORRECT. 
Diwided into Tenths. 


THE 


SPECIAL VOLTMETER 


Specially suited for Testing the Conditions of Accumulators. 


— 
LARGER SCALE, 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


_ As regards their use for Secondary Batteries, Mr. W. H. Pvotes writes: 
WIMBLEDON, 22nd February, 1888. 


To THE WALSALL ELECTRICAL Co. 

Gentlemen,—I have calibrated your Voltmeter, and find it 
very exact. It is now in regular use in my Battery room, and 
proves to be of great service. No Secondary Battery Installa- 
tion should be without one. It supplies a real want. 


Yours very we 
(Signed) W. H. PREECE. 


AMMETER 


(COMPANION TO THE ABOVE), 


4 AMPS. IN TENTHS, 
42s. 


CUT-OUTS, SWITCHES, 


&c., &c. 
NEW LIST ON APPLICATION. 


WALSALL ELECTRICAL 


WALSALL 


66 BOSS ” HOLDER, 


Ne. 3. 


New Patent 
CEILING ROSE. 


PRESSEL SWITCH, 
oS, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, 
group. 
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ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1900). 


RLRCTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
RLRCTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William Thomson's Standard Electric Instruments... 


Highest Award Paris Exhibition 1889, Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph Address: “COMM,” LONDON. Telephone No. 3852. 3509 


Co. 


ELECTRICAL ENGINEERS, 


HEATON Works, NEWCASTLE-ON-TYNE. =: 


Manufacturers of 


PLANT. 


Contractors for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A. CAMPBELL SWINTON, 66, Victoria Street, Westminster. 


LEA, SONS & 
An etal orkers and of (fflectric ight | Fittings 


OF ALL KINDS. 


| 
IN IRON, À ELECTRICAL 
| 
GLASS (qe yj GLASSWARE 


M 


No. 2116—60s. 


LLUSTRATED LISTS, SPECIAL DESIGNS AND ESTIMATES UPON APPLICATION. 


LUNCGWERNE WORKS, SHRHWSBURY. 


ER, 
At 
| 
JE. 
Telegrams: ‘‘DUNAMIS,” LONDON. Telephone No. 3156 
3614 

Hi, 
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ANDREW & Coy. Ltd., REDDISH, STOCKPOR] 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD IN 


- 


THE CONSOLIDATED TELEPHONE CONSTRUCTION ¢ 
AND MAINTENANCE C0,, LIMITED, 


“ Hs No. 109, FARRINGDON ROAD, LONDON, E.C. 


| 
| 
ay if Are the SOLE LICENSED MANUFAC- 
TURERS of TELEPHONES for Export and 
for use in the United Kingdom, under | 
LICENSE granted to the Company by the 
UNITED TELEPHONE CO. of London 
(now the NATIONAL TELEPHONE CO.) 
NO TELEPHONES can be manufactured 
by any person or Company (other than 
the CONSOLIDATED TELEPHONE CO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers ot these rights. 


CATALOGUES AND PRICE LISTS ARE TO BE HAD 
FREE ON APPLICATION. 


| PHONE CO. is prepared to supply 
in ae 1 | : the celebrated SIMPLEX ARC LAMP, 
which burns with great brilliancy and 

is | steadiness in parallel circuits, 
Sizes from 5 Ampères Upwards, 3999 


=” sINGLE LAMP COMPLETE, WITH GLOBE 
(large and small size) from 90s. 


GAS ENGINE. Type « of Engine 24 H.P. Nominal. 


ul 


SIZES :—20 H.P. to 100 H.P, TUBE FIRING. | , V A | itl Two impulses every revolution. 


1} 


iit, 


= DEPOTS. 

Cloth Market. 
Belfast.—13, Queen’s Square. 
Liverpool.—28, North John Street. 


Manchester. -5, Todd Street. 
Glasgow.—134, Buchanan Street. 
Dublin.—62, Middle Abbey Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.-80, QUEEN WICTORIA ST. E.C. 
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TELEPHONE, No. 1320. Telegraph Address: ‘‘SECOHM,” LONDON 


PORTABLE sa 


TESTING 


MEASURING 
INSULATION 


— —_— | 11 
} | } } Hie ' | ' 


PRICES ON APPLICATION. 


vie 
‘ 
1 Nul » 


NALDE 
132, HORSEFERRY ROAD, WESTMINSTER. | si 


INT ED - ECW ES ES EE . 
EE 


DAVID MOSELEY SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WAREHOUSES: 
2, 4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. 
ei. Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


-VULCANITE, EBONITE, & CELLUVERT FIBRE 


Sheets, Rods, or Pos rares Influence Machines for High-Tension 
_ ..Currents.: Cylinders and Plates. 


VULCANITE & EBONITE ..:%... 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. —— 


IN DIA-RU BBE 


For 
Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. tata  : suit 
Delivery and Suction Hose. MECHANICAL 


__ CELLUVERT LES HE. 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. 


aterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 
Tyres, and all descriptions of India-Rubber Goods. 


PRICE LISTS ON APPLICATION. 


ELECTRICAL 
Purposes. 


» 


| 
FOR | | 
et >> AT | 
7 & Be 
‘ i (ll 
| | 
For 
| 
| 
|| 


xX TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


Lowest Prices. Most Complete Stock. Prompt Attention 


WIRE. | 


All kinds, from bare to highest grade of insulation made. 
We always have a full stock of wire of all best makes, 


FLEXIBLE CORD. | A Speciality ! Of all sizes and every finish. 
L AMPHOLDERS. E Porcelain, Key Sockets, Keyless Sockets, Bayonet and Loop Lampholders, 
CUT-OUTS. | Porcelain Ditoëte, Single and D.P. Every style and size. 
INCANDESCENT LAM PS. | To fit any socket. All candle-powers, any voltage. 

ick break, S.P. and D.P. All ted lain. | 
SWITCHES. 
AMPEREMETERS. Accurate, constant, any range desired (Dovilo type). 

i y itive. Shielded f netic influence. Constant. 
VOLTMETERS. | Never need recalibration. Any reading desired (Dovilo type). 
GL ASSWARE Large stock of Electrical Glassware, opal and fancy, all sizes and shapes. 
; L 


Clearing odd patterns at reduced prices. Standard openings. 


CARBONS | Apostle Electric Light Carbons, soft cored and solid. Best quality, perfectly 
° | white and steady light. Burn without noise or ashes. 


CASINGS. | Best quality, clean finish, all sizes and design. 


a 


| | Such as Tape, Rubber Tubing, Chatterton Compound, Insulators, Pins, 
MISCELLANEOUS ARTICLES. | Cross-Arms, Solder, Cleats, Screws, Insulating Hooks and Insulating 


| Compound always in stock and sold at best prices. 


| 


SUPPLIES | Of every kind in stock at London, Manchester, Glasgow and Melbourne. 
. NEW CATALOGUE IN COURSE OF PREPARATION. 


|! 


GENERAL ELECTRIC CO, 


Ltd. 
(OF LONDON AND MANCHESTER.) 


TELEPHONE No. 187. 


Telegraphic } ELECTRIVITY,” 
Address : ONDUN. 


MANCHESTER, 
and Bentham Rd., Homerton, 
LONDON. 


HEAD OFFICE and 17], QUEEN VICTORIA ST, 
LONDON, H.-C: 
and 45, CHAPEL ST., MANCHESTER. 


/ WORKS Chapel Street, Salford, 


1} 


CMF 


IF YOU WANT ANYTHING, WRITE TO US. 
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THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


THIS growing and useful Association, for which we 
have no counterpart in Europe, has held its eleventh 
semi-annual Convention at Kansas City, and, like its 
forerunners, it was in every way successful, interesting 
and instructive. Special trains, for long distances, 
have always been run for the convenience of delegates, 
and we remember some very enjoyable Convention 
rides on two occasions, but the recent “ electric limited 
train is considered the finest train ever drawn out of 
Jersey City.” It carried a party of electrical men, 
starting from Jersey City at 10.20 a.m., February 9th, 
and reaching Chicago within 26 hours. The carriages 
were lighted by electricity as a matter of course, the 
plant consisting of a Brotherhood engine, an Eickmeyer 
dynamo, and 32 secondary battery cells of the New 
York Accumulator Company. The delegates were 
received by the Chicago Electric Club, one of the most 
hospitable institutions of that city; and, after a 
luncheon, followed by speeches, the party again en- 
trained at 4.30 p.m., wending their way south-west 
towards the neighbouring State, Missouri. 

The National Electric Light Association consists 
of corporations, firms and individuals, owning and 
operating stations and plants for the distribution of 
electric energy. It is not a scientific body, and the 
Papers read and discussed are mostly of a practical 
and commercial nature. In February, 1885, at the 
inaugural meeting, the Association had 87 enthusiastic 
members; now it has 304 representatives of almost 
every territory, and all the leading electric systems in 
the United States. 

Special committees appointed by the Convention 
meet at frequent intervals all the year round to con- 
collect data or and 
Hesse e reports to the Association meetings. 

Ming the list of members present at Kansas 


City we could not help noticing that many prominent 
American electricians were conspicuous by their 
absence, and we also observed a goodly number of new 
names. This may probably be explained by the fact 
that the place of meeting was too far away for some of 
the Eastern section, and on previous occasions many 
Western men who attended this time could not spare 
the time to travel to the Conventions of New York, 
Philadelphia, Boston, Niagara Falls, Pittsburgh, and 
other cities. 

As a rule, the Mayor of the city honoured by the 
Association gives an address of welcome, and virtually 
opens the proceedings, setting forth the advantages of 
such meetings, and giving some general statistics on 
the progress of the electrical industry during the pre- 
vious six months. Mayor Davenport gave the follow- 
ing interesting figures :—‘ It is estimated that at the 
beginning of the year 1890 about six hundred million 
dollars were invested in the electrical industries in the 
United States, and that 250,000 persons depended upon 
it for their means of living ; that a million miles of 
telegraph wires were in operation ; 300,000 telephones 
were constantly talking, and an average of 1,055,000 
messages were sent daily, requiring the use of. 170,000 
miles of wire. The longest distance over which 
conversation is maintained is 750 miles, from Portland, 
Me., to Buffalo, N.Y. Four hundred miles of electric 
railway are in active operationin America. The fastest 
speed attained in the transportation of passengers has 
been 20 miles per hour. I believe Mr. Weems has quite 
recently at Laurel, Md., upon an experimental track, 
made two miles a minute, or 120 miles per hour. 
There were no passengers upon that train, it being used 
exclusively for baggage, which is hereafter to be sent 
in advance. Atthe annual meeting at Niagara Falls, 
the statement was made that there were in use in the 
United States 237,017 arc lamps and 2,704,768 incan- 
descents. Danger to human life and property interests 
are questions in which we are all concerned ; but it 
will not do to condemn without comparison and tin- 
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vestigation, else we may deprive ourselves of valuable 
agencies and servants, which to understand is to bring 
us health, wealth, and prosperity. Immense poles, 
that make unsightly our most beautiful thoroughfares, 
over which hang a dense mass of wires to obstruct 
access to our buildings in case of fire, and almost shut 
out the light of day, will in time disappear. It was 
necessary that they should precede the subways now 
coming into use, but not yet, I believe, admitted to be 
universally successful, though the Bell Telephone Com- 
pany had in 1887 6,030 miles of wire underground ; in 
1888, 8,009 ; and, in 1889, had increased it to 17,038 


miles. Taking into consideration, however, the service 


performed and work done through the means of this 
unseen power, it is pleasing to note that the casualties 
resulting from its use are less than from any other 
service.” 

We cannot, at present, do more than give a list of 
reports of special committees and titles of papers read. 
Some of these are only of local interest, others contain 
seme valuable points to which we shall return in due 
course. There were no less than five special com- 
mittees composed of experts in their respective branches, 
giving reports which were followed by lively dis- 
cussions. These reports referred to :—* Standardising 
of Potentials ;” “ Harmonising Insurance and Electric 
Light Interests ;” “ Committee on Data;” “State and 
Municipal Legislation ;” and last, but not least, the 
Executive Committee of the Association. The follow- 
ing papers were read and discussed :—“ Construction 
of Central Stations,” by C. J. H. Woodbury; “The 
Steam Engine,” by F. E. Sickles; “ Economical 
Generation of Steam,” by G. H. Babcock ; “ Develop- 
ment of Generating Stations for Incandescent Light 
and Power,” by C.J. Field; “A System of Station 
Accounts,” by T. Carpenter Smith ; “ Cost of Products 
to Central Stations,” by A. J. De Camp; “ Nine Years 
with the Arc Lamps,” by M. D. Law; “Carbon 
Tests,” by E. F. Peck ; “ How Our Paths may be Made 
Paths of Peace,” by H. W. Pope ; “Safety and Safety 
Devices in Electric Installations,” by Prof. Elihu 
Thomson; and “ Electricity as Applied to Electric 


Railways,” by F. J. Sprague. 


These papers cover a wide field, some of them have 
a curious title, only understood and appreciated by the 
“initiated,” but nevertheless, of peculiar interest. As 
usual there was an exhibition of electrical apparatus 
and sundry social gatherings. We have on previous 
occasions attempted to draw comparisons between the 
National Electric Light Association and some of our 
own institutions, but we cannot find sufficient simi- 
larity, unless it is the Iron and Steel Institute. Virtu- 
ally it is within the province of the electrical section 
of the London Chamber of Commerce to do what our 
American friends accomplish every six months; but 
there is not the same hearty co-operation, the essential 
esprit de corps is wanting. The Institution of 
Electrical Engineers, like the Civil Engineers, has a 
more scientific tendency, and cannot enter into questions 


such as are discussed by the American Association, 


however important they may appear to the trade, and 
even to the nation at large. 


AUTOMATIC ALARM SIGNALS. 


WITHIN the last few years the introduction of anto. 
matic electric alarms for fire and other purposes has 
made very considerable progress in this country ; this 
has more especial reference to fire-signals, for although 
the application to purposes other than fire has been 
making progress, the latter has been but slow. Visitors 
to the States who are observant seldom come back 
without remarking upon the apathy which charay. 
terises the British citizen in adopting such every. 
day conveniences as they state are met with in all 
American towns of any size. The use of automatic 
signallers for summoning messengers, policemen, cabs, 
&c., which is said to be so common on the other side 
of the Atlantic, practically does not exist here. Why 
is this the case ? In London, at least, it is not because 
no one has had the enterprise to offer such a system 
to the public, for the Exchange Telegraph Company 
has for some time past rented out call-signal appa- 
ratus, but the Company has, we believe, met with 
but poor success, the number of subscribers being very 
small, and not increasing, although the rentals charged 
are moderate, and the apparatus thoroughly efficient, 
Climatic reasons affecting the temperament may have 
something to do with this, for we have heard it more 
than once stated that the feeling of briskness which in 
this country prompts a business man to put on his hat 
and run out of his office, to carry out any transaction 
he may desire with his client in the neighbouring 
street, does not affect our American cousins to the same 
extent, and consequently they prefer to store up their 
superfluous energy, and transact by telephone. Pos- 
sibly, also, the cheapness of office-boy labour here 
renders even the moderate rental of an automatic 
signaller an unnecessary expense. Fire alarms are 
meeting with more success, and their number is being 
considerably increased; in London, the County 
Council, we believe, intends to considerably augment 
the existing number of alarm posts; but it will 
take some time, we imagine, before the per 
centage of posts per head of population bears 4 
proportion which in American and Continental 
towns is considered to be a reasonable one. The police 
and fire alarm system, which has now been in use 
in the North of London for some little time, has, we 
understand, proved very useful and efficient, though 
the area over which it extends is, perhaps, hardly 
sufficient to give full scope to its capabilities ; that it 
has been successful, however, may be indicated by the 
fact that a rival system, a description of which will be 
found in our columns, is being brought to public notice. 
The new apparatus is claimed to possess many important 
advantages, the proof of which must be left to time. 
It is possible that the wide introduction of the sun 
matic supply machines, which are now met with 10 
every railway station and almost at the corner of every 
street, has stimulated the public taste and readi- 
ness for investing in automatic appliances, and that, 
consequently, a company for introducing apparatus 
of the fire alarm description may have a fair share of 
success, especially at the present juncture. 
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It does not appear that the deduc- 

rhe Hertz Theory. tions which M. Hertz has been led to 

formulate from his beautiful experi- 

ments are to go unchallenged. The identity of elec- 

tricity with light, which his labours seemed to demon- 

strate, must be looked upon with distrust if the results 

obtained by MM. Sarasin and de la Rive are correct. 

Dr. Lodge might investigate the matter anew with 
resonators of various kinds. 


“THERE are now established in 
When Shall We®ey nearly every town and city central 
| stations for supplying arc and incan- 
descent lighting. The managers of these central 
stations have found it to their advantage to operate a 
portion of their plants for the distribution of power by 
means of electric motors.” There is scarcely any need 
for us to remark that these paragraphs refer not to 
England but to the States, and they are quoted from 
a beautifully compiled pamphlet on the Thomson- 
Houston motor. The day may come, but it advances 
but slowly, when English electrical firms can introduce 
their goods to the notice of the public in the same 
strain; in the meantime we can only congratulate our 
American cousins upon the vast expanse of country 
under their control which leads to the numberless 
great electrical enterprises of which we hear almost 
weekly, the electro-motor industry now bidding fair 
to rival that of electric lighting. 


IN pondering further over Mr. Yorke’s 
idea for distributing electricity which 
was described in our last issue, we have 
come to the conclusion that there may be an advantage 
in using alternating current machines in the manner 
claimed if the tension is exceptionally high. It is a 
matter of history that many of the experiments of M. 
Marcel Deprez on.the electrical transmission of power 
failed because the commutators of his machines could 
not withstand the high pressure, or, in other words, 
the commutator sections could not be kept insulated. 
That recent improvements have partly cured this evil 
we admit, for there are many machines of the con- 
tinuous current type in daily operation employing a 
higher potential difference than that made use of 
by M. Deprez, yet for still higher tension there is, 
we think, an advantage attached to machines which 
do not possess that weak point of continuous current 
dynamos, a commutator. 


Eiectrical Trans- 
mission of Power. 


rele THE Commission of Experts ap- 
Current Motors, POinted by the Municipal Authorities 
of Frankfort to consider the best 

methods to be adopted for electrically lighting the city 
have evidently given careful study to the question. 
The experiments quoted on pp. 224—225 of our last 
issue are the most interesting examples of what the 
alternating current motor is capable of accomplishing 
Sven in this early stage of its career that we remember 
to have seen, and the continuation of the report will, 
ru think, be awaited with much interest. Certainly 
patie are calculated to give satisfaction to" the advo- 
of alternating current transmission of power, and 


ee them to still greater efforts to secure the 
t possible results. 


A DESULTORY correspondence is 
going on in the pages of a contem- 
porary, on the merits, or rather the 
demerits, of Coad’s battery, and the inventor not only 
shows himself possessed of profound electrical know- 
ledge but also of literary gifts with which we had not 
hitherto credited him. One of his critics he openly 
accuses of being “a snake in the grass,” in others he 
recognises the rival’s touch to depreciate the value of 
his work, and all who have spoken unfavourably, or at 
least doubtingly, of the Coad battery, he places in the 
category of disappointed rivals, cavillers and contemp- 
tible doubters and failures (sic). It seems highly 
problematical whether anything which can be said or 
written will ever convince Mr. Coad of the error of his 
ways, and it is indeed sad to see how fondly he clings to 
the assertion that the famous lens which he applies to 
his miners’ lamp will magnify a half candle-power light 
into that of ten. His mathematical powers, which he 
darkly hints have led him to the construction of this 
fearfully and wonderfully made piece of glass, are 
evidently of the higher order. 


Coad’s Battery. 


THE article which we publish on 

Electric Oscillations. another page on electric oscillations in 

rarefied air without electrodes, will 

probably prove interesting to both Prof. Oliver Lodge 

and Mr. Crookes. The original article does not show 

very clearly in 2, whether the air turns dark red in the 

inner or outer tube, but of course the former is meant, 

but the experiments of Mr. Moser are exceedingly 
simple and could readily be reproduced. 


SIR DAVID SALOMONS has made the 
A Timely Ofer. munificent offer of £1,000 to found a 
scholarship of £35 per annum, to be 
held for three years, and to be entirely under the con- 
trol and at the disposal of the Institution of Electrical 
Engineers. The Council has gratefully accepted the 
offer, and has appointed a committee to consult with 
Sir David and settle all the details in connection with 
the scholarship. Everybody having the pleasure of Sir 
David Salomons’ acquaintance is aware that he does 
nothing for mere self-glorification, and this disin- 
terested action on his part deserves the hearty com- 
mendation of all who desire to see Electrotechnics take 
a foremost place amongst the great industries of this 
country. We trust that his munificent offer may be 
productive of much good amongst the budding Fara- 
days of the electrical profession, and stimulate the 
desire for more original research than has been notice- 
able of late years. , 


WITH reference to our remarks in 
Battery Resistance. Our last issue as to the change in the 
resistance of batteries which takes 


| place when the current passing is varied, we may add 


that a confirmation of this law is given in a paper on 
“ Charging Secondary Batteries,” by Mr. W. H. Preece, 
which appeared in our issue of May 30th, 1855. It 
was there shown that as the current passing varied 
from 4:39 to 7:25 to 15°84 to 2507 ampères, the re- 
sistance of the cells diminished from ‘7608 to ‘4607 to 
‘2816 to ‘1969 ohms. In the paper in question it was 
pointed out that the diminution was not caused by 
temperature. It is obvious now that in stating what 
the resistance of a battery is, a note should be made of 
the strength of current passing at the time the test is 
made. 
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THE INTRODUCTION OF THE ELECTRIC 
LIGHT IN FRANKFORT-ON-THE-MAIN. 


[FROM A CORRESPONDENT. | 


(Continued from page 225.) 


Hence, in case of the continuous current motor, a 

maximum limit of load is not so rigidly prescribed as 
in that of the alternating current motor, and the latter, 
as regards its behaviour when overloaded, is decidedly 
less advantageous. 
_ As regards their applicability for domestic purposes 
and for the smaller industries, we may refer to what 
has been already said. In the use of alternating current 
motors for working tram lines, their inability to bear 
over-loading beyond a certain limit is important. In 
starting a tram car a much greater tractive power is 
needed than in normal running. To obtain this great 
initial tractive power with an alternating current motor 
of the kind examined without intermediate mechanical 
appliances would require a motor of a correspondingly 
larger type than suffices for ordinary working. Still, 
there are mechanical means for overcoming this diffi- 
culty with alternating current motors suited for the 
normal working of the car. A plan for solving this 
problem has been laid before us, and it justifies the 
assertion that the alternating current motor can be 
utilised for working tram lines by the addition of 
certain mechanical appliances. 

As the continuous current motor is adapted for work- 
ing tram lines without any addition, it is in this 
respect superior to the alternating current motor 
examined. 

It must here not be forgotten that the motor in ques- 
tion is only the second which has hitherto been com- 
pleted. 


Question ITI. 


(a) How high is the degree of efficiency of alter- 
nating current transformers for different yields of 
work ? 

(5) Is a demand above the normal yield possible and 
up to what limits ? 

(c) Can an automatic introduction and removal of 
alternating current transformers be so arranged that on 
a change in the consumption of current an optimum 
degree of efficiency can always be attained by adjusting 
the number of transformers introduced into the group 
conesenes according to the consumption of the cur- 
rent : 

(d) Is the guarantee for permanence which has been 
presented, and is it capable of being carried out ? 

The practical degree of efficiency of the alternating 
current transformers, by Ganz & Co., of a medium size 
amounts, according to experiment, when fully loaded, 
to 95—96 per cent. ; if half loaded to 93—-94 per cent. ; 
if loaded one-fourth to about 90, and one-eighth to 
about 80—82 per cent. Below that point it falls off 
rapidly as the load decreases. 

As the normal performance of Ganz & Co.’s alterna- 
ting current transformers we must take that performance 
which the motor can permanently yield without its 
temperature rising at the hottest point higher than 
about 100°C. This, if the room has a temperature of 
20° C., equals a rise of 80° C. in the apparatus. 

This rise of temperature, corresponding to the normal 
performance, can be considerably reduced by providing 
the transformer rooms with a powerful ventilation. In 
this case the apparatus can bear, for a short time, a very 
considerable rise of its performance. 

As in urban lighting installations the maximum 
demand for light lasts only for a relatively short time 
it seems advisable in selecting the size of the trans- 
formers to bear this point in mind, and not to select 
too large transformers, thus effecting the greatest 
possible economy both in the first cost of the trans- 
formers and in their working. 

In order to keep the duty of the transformers within 
the limits of their best efficiency during the time of 
the least consumption of current (in the day and late 


| 


at night) it is best to have an automatic arrangement 
for inserting and withdrawing each transformer, 1, 
effect this it is proposed to apply the transformers not 
singly, but united in groups. The number of the active 
transformers in each group is 80 adapted to the demand 
for light that each transformer works with its fyjj 
load, and, consequently, at its best degree of efficiency 
An automatic apparatus for this purpose has been 
shown by Ganz & Co. Repeated experiments have 
convinced us that it works admirably, safely, and 
without the production of sparks. The cost of such 
apparatus, as quoted by Ganz & Co., and the expense 
of working vanish in comparison with the sum total 
of the installation. 

The written guarantee of Ganz & Co., as concern. 
ing the alternating current transformers, has been laid 
before us. Ganz & Co. are prepared to keep the trang. 
formers furnished in good order for any length of 
time ata yearly charge of 6 per cent. on the cost price, 
The assumption as to the duration of the transformers 
as contained in this proposal seem correct, according to 
the present state of our knowledge. If the transformers 
are found to last longer, the city can renounce the 
guarantee, and obtain more favourable terms. 


Question IV.—Arc Lights. 


(a) In what proportion are the mean special lumi- 
nosities of a continuous current, and of an alternating 
current arc light, for an equal consumption of energy 
measured at the terminals of the lights, and what is the 
relation of the effect of both lamps to each other in 
enclosed rooms and in open spaces ? 

(b) Are alternating current arc lamps necessarily 


attended with unpleasant noises, so as to make them. 


unfit for practical use ? . 
(c) What is the consumption of carbons with both 
kinds of lights ? | | 
(d) What is the total cost of the alternating and of 
the continuous current arc lights (according to a and 
c), on the assumption that the energy supplied costs 8 
or 6 pfennig (100 pfennig = 1 sh.) per 100 watt-hours ? 
In opposition to the numerous and very contra- 
dictory assertions as to the difference in quantities and 
the distributions of light given by alternating current 
and continuous current arc lamps, the Commission 
carried out some experiments so as to obtain a fairly 
accurate and practical value for the proportion of the 
mean special illumination of the two kinds of lamps. 
Accurate photometric determinations of the intensity 
of the light emitted by both kinds of lamps in different 
directions would have required more time than was at 
the disposal of the Commission. 
In order, therefore, to determine the illuminating 
effect of both lamps for rooms, the Board of Works 
(Bau Amt) had fitted up two contiguous shops, equal 
in size, alike in shape, and of the same colour within, 
and provided on the north side with two show windows 
each. One of these two spaces was lighted up with a 
Schuckert continuous current arc lamp, and the “ 
with an alternating current are light by Ganz & 
Each lamp was suspended at the same height from thé 
middle of the ceiling. bei 
These lamps were set in normal action, care 1 ing 
taken that both, inclusive of the so-called “ stea re 
resistance,” consumed almost exactly the same “a À 
cal energy. The Schuckert lamp worked wi + 
ampère and 56°3 volt tension at the termina? 
Ganz lamp consumed on the average 330—33 ao 
with a current of 8-1 ampére. Whilst three observ ~ 
read off the data needed for calculating the energy ed 
sumed in both lamps, the five members of the np nd 
sion, each independently, valued the proportion 0 f 
luminosity of the two shops, comparing the pr ss 
sides, the two south sides, the two east sides, the nt 
ceilings, and the two floors, each surface being os 
peatedly compared by each observer. The rget a 
portion of illumination of the five pairs © proc s: 
compared could, therefore, be taken appre & 
the proportion of the mean special lana aia oa 
lamps. As the luminosities to be compare se 
differ greatly, and as the majority of the observ 
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nired experience and accuracy, by frequent photo- 
metric practice, in valuing differences of light, it was 
to be expected that their conclusions would not differ 
very widely from each other. 

In these observations it was found that the small 
alternating current lamps did not give so white a light 
as the small continuous current lamps. 

With alternating current lamps for stronger currents 
this difference did not appear. 

The conclusion of the five observers was that the 
mean special illumination of the alternating current 
lamp was to that of the continuous current lamp as. 
1 : 1:23 (approximately as 4 : 5). ; 

The lamps used in these trials had been supplied 
respectively by the firms Schuckert & Co. and Ganz and 
Co., who had been requested to construct their lamps 
normally, and who declared at the close of the trials 
that the lamps had burnt normally during the whole 

ime. 

"he examining the open air effect of the two kinds 
of lamps four high masts had been erected at the 
corners of a square plot of level ground, each mast sup- 
porting a lamp. The two southern masts carried alter- 
nating current lamps by Ganz & Co., and the two 
northern masts continuous current lamps by Schuckert 
and Co. The height of the lamps from the area to be 
illuminated was arranged according to the instructions 
of both firms. 

In the experiments the four lamps were regulated in 
such a manner that they consumed the same electrical 
energy between their terminals. The Schuckert lamp, 
worked with 11°8 ampéres, and a tension at the terminals 
of 55 volts, consuming, therefore, 650 watts. In order 
to bring the consumption of energy of the Ganz lamp 
to the same level it had to be fed with a current of 
about 164 ampères. After thus obtaining an equal con- 
sumption of energy, the attempt was made to value the 
mean difference of the illumination of the ground by 
the two kinds of lamps, as well as the circumstances 
permitted. According to the unanimous judgment of 
the Commissioners, the mean illumination of the ground 
given by the alternating current lamp fell short of that 
r rt continuous current lamp in the proportion of 


It appeared that, in order to consume equal energy, 


the alternating current lamp had to work with a 


strength of current in excess of that assumed as normal 
for the carbons, so that the above result is not directly 
applicable for calculating the illuminating effect. 

If the above fact, and the further theoretical and 
practical considerations relating to the utilisation of 
that moiety of the light which is radiated upwards in 
the alternating current arc lamp, we may assume that 
for an equal expenditure of energy the brightness of 
the two lights is about as 4 : 3. 

It was at once seen that in the alternating current 


arc lamp the chief emission of light does not take place . 


horizontally ; on the contrary, the horizontal radiation 
has the lowest intensity; and the distribution of 
light in the alternating current lamp differs from that 
in the continuous current lamp in the circumstance 
that in the latter almost the entire light falls down- 
wards at angles of 40° to 60° with the horizon, whilst 
in the alternating current lamp half the light falls 
obliquely upwards and half obliquely downwards, 
hus, in an alternating current arc lamp there exist 
two conical surfaces of maximum eradiation, the one 
downwards and the other upwards at approximately 
equal angles to the perpendicular. | 
Hence for an equal consumption of energy the per- 
ormance of an alternating current arc lamp is less 
a by 20 per cent. and in the open air by 25 per 


(To be continued.) 


Swedish Telegraphs.—We learn with re 
gret that M. 
pordlander, Director-in-Chief of Swedish Telegraphs, 
at his Own request been released from his duties, 


his resignation having b 
een accepted by Royal decree 
dated the 24th of J last. 


SOME EFFECTS OF LARGE CURRENTS.* 


By GEO. M. HOPKINS. 


DURING some of the earlier experiments with elec- 
tricity as a motive power for railways, in which the 
rails were employed as conductors of the current, it 
was observed that the wheels which received the cur- 
rent from the rails had an enormously increased 
traction while the current passed. This was at first 
attributed to the direct action of the current, then to 
molecular change caused by the electrical heating of 
the surfaces in contact, but the phenomenon has never 
been fully explained. 


F'1G. 1.—APPARATUS FOR SHOWING LOcAL EXPANSION. 


The contact between the wheel and the rail under 
the conditions of actual use upon railways is scarcely 
more than a short line. If the surfaces were perfect 
as well as infinitely hard and rigid, the contact would 
be simply a mathematical line. In reality the surfaces 
in contact are very small, so that any current meeting 
the resistance of such a contact must produce some 
heat, which becomes greater as the current is increased. 
Experiments show that a current of several ampères, 
having a pressure of one volt or less, is required to 
secure good results. 


F1G. 2.—Rocxer ror APPLISD HEAT, 


Some interesting facts in regard to the local effects 
of large currents may be demonstrated by means of the 
simple apparatus shown in Fig. 1, in which a long 
pivoted index carries a jaw for holding a metal plate, 
a, the edge of which rests at right angles upon the 
edge of a metal plate, b, held by the fixed jaw. The 
free end of the index extends partly over the face of a 


* Scientific American 
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scale secured to the base of the instrument. The two 
jaws are insulated from each other and connected by 
wires with a secondary battery or other source of elec- 
tricity capable of supplying a six or eight ampere cur- 
rent with a pressure of from one to two volts. When 
this current passes through the metal plates held by 
the jaws, the parts in contact expand instantly, as 
shown by the upward movement of the index ; and 
when the current ceases the plates immediately con- 
tract, allowing the index to drop. Although the dis- 
tance through which the index moves is small, it is 
measurable, and when the minuteness of the portion of 
the metal actually expanded is considered, it is seen 
that the expansion is very great. Different metals are 
not all affected in the same degree. As would be ex- 
pected, the effect of the same current on good conduc- 


tors, such as silver and copper, is less than it is on iron 
and German silver. 


The molecular changes effected in the metals are 


due to the local expansion of the lead by contact With 
the ridges of the heated bar and the subsequent rapig 
cooling of the lead on the separation of the surface 
These operations occur with great rapidity ; the ty 
ridges alternating in the production of the effects : 

If, after cooling the heated parts, a heavy current 
passed through the standards, the plates and the la 
the same vibratory motion is at once set up, and while 
in the case of the Trevelyan rocker, lead seems to be 
the only metal available for one of the surfaces, in the 
electrical rocker the results are the same in kind, 
although different in degree, with all the metals and 
alloys tried thus far. 

To render the movements clearly visible, a pendn- 
lum is applied, as shown in Fig. 4. The ring at the 
upper end of the pendulum rod is provided with a get 
screw, which allows it to be shifted from one rocki 
bar to another. This arrangement also permits of 
placing the pendulum and bar in working position, 


4 


4 


AL 


Fie. 4.—PENpDULUM ROocKER. 


analogous to those produced in the lead of the Trevel- 
yan rocker. In this instrument, however, the expan- 
sion takes place in one only of the pieces of metal in 
contact, the other piece being contracted by the with- 
drawal of the heat by the cold metal. 

The form of Trevelyan rocker shown in Figs. 2 and 
4 has been designed with special reference to the com- 
varison of the effects of heat from an external source, 
anu heat generated within the metal by the passage of 
a current through a point of resistance. The clamps 
mounted upon the upright metal rods are arranged for 
holding plates of different metals. The rocking bar, 
which rests upon the edges of these plates, is of cylin- 
drical form. In the side of the bar, at one end, is 
formed a narrow groove leaving ridges which rest 
upon the edge of one of the metal plates. In Fig. 2, 
the dark plate is lead. The rocking bar, of brass, is 
provided with a light index to show the vibrations. 
When this bar is heated by means of a flame, and 
placed upon the edges of the metal plates, with the 
ridges in contact with the lead plate, it rocks violently, 
and if the index be removed, the rocker gives forth a 
musical note, which continues until the heat of the bar 
is reduced below the operative limit. This action is 


without the necessity of levelling the base of the instru- 


ment. 


The current from one small cell of secondary 


battery or from two large bichromate cells connected in 


Fie. 3.—Mopiriep Rocker. 


parallel circuit is sufficient to cause the pendulum to 
begin to oscilate from a state of rest, and to increase + 
amplitude of vibration until it describes an arc of abou 


30 degrees, The heat generated by the current is con- 
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ducted away so rapidly as to permit of continuous 
; oy raising the pendulum 80 as to bring the convex 
side of the rocking bar into contact with the edges of 
the plates, and drawing the bar along lengthwise of 
the plates, first without the current and afterwards 
with the current flowing through the apparatus, a great 
increase in friction will be noticed as the current 

the increased friction being due to the jutting 
out by expansion of points upon both the edges of the 
plates and the side of the rocking bar. 

In Fig. 3 is shown a slightly modified form of rocker 
in which a plate with a graduated series of notches is 
used in connection with a cylindrical bar. 

In the case of the rocker with the attached pendulum 
the taps of the rocker upon the edge of the plate are as 
distinct and regular as the ticks of a French clock. 


SECTIONAL CONDUCTORS FOR ELECTRIC 
TRAMWAYS. 


By W. E. AYRTON. 


IN the last issue of the ELECTRICAL REVIEW there 
appears a report, drawn up with a great flourish of 
trumpets by three English engineers, on a system of 
sectional conductors for electrical tramways, which is 
called “The Wynne Electric Tramway System,” by 
means of which “ power is transmitted from the engine 
to the car as directly as by rope traction, without the 
objectionable necessity of cutting a continuous slot in 
the roadway.” 

It is mentioned in the editorial remarks on this 
Auerican system that it does not possess that startling 
novelty Mr. Wynne and the reporters imagine, but it is 
not stated that the detailed methods described by Prof. 
Perry and myself in our patent specifications of Nos.783 
of 1881 and 2,395 of 1883, were orginated for carrying 
out several years ago by practically exactly the same 
means, the precise idea that constitutes Mr. Wynne’s 
invention of 1890, and that therefore, in the expressive 
language of his country, his proposal is a “ chestnut.” 

The system is for the purpose of working even a long 
electric tramway, or railway without the necessity of 
having either :— 

1, The leakage from rail to rail that occurs with a 
line like the Brighton electric tramway. 

2. Or an overhead insulated bare conductor rubbed 
along its whole length by a carrier pulled along by the 
moving car; the system now commonly adopted in 
Ameriga. 

3. Or a well-insulated conductor raised a few feet 
above the ground and rubbed by a shoe attached to the 
moving car, as at Portrush. | 
4, Or a continuous slot in the road, as at Blackpool. 
The former of the two patents mentioned above, 
Ze, that for 1881, covers and describes methods for 
attaining this result by the use of :—“ Our improved 
apparatus consists of an insulated wire, cable, or other 
reed or conductors, placed either alongside, 
tie or underneath the railway, or in any other suit- 
a pee. and the insulation of which is main- 
India-rubber, &c., or by 
istore, This od 7 8, or by its being supported on insu- 
orat will, bes or conductors, is automatically, 
in the we me to one or more sections of a rail 
which me ood of the moving train. This rail, 

y or may not be that on which the train runs, 


and which may be rigid or somewhat elastic, is divided 
into sections fairly well insulated from one another and 
from the earth, &c.” 

Then it is explained that the insulation of a conductoi 
on the ground, as, for example, the ordinary rail, is 
sufficient, in certain cases, to enable it to be used as the 
sectional conductor “dividing and insulating the said 
rail at the usua! fish plate or other joint into sections of 
suitable length.” 

The devices described in detail in the 1881 specifica- 
tion for automatically connecting in succession the 
main well insulated cable with the various sections of 
the rubbed conductor are worked mechanically ; but, 
quoting from the patent :—“ We do not restrict ourselves 
only to the specified means of effecting contact 
between the rubbed rail and the well insulated con- 
ductor, inasmuch as our improvement consists essen- 
tially in employing only a short part or parts of the 
sectionally insulated rubbed rail as conductors at any 
one time, viz., those to which the travelling carriage is 
nearest.” Further on this specification states : “ Instead 
of the mechanical plungers we may use electric means 
for this purpose ...or we may employ a magnetic 
arrangement depending for its action not on the weight 
of the train, but on its magnetic mass.” This latter is 
the plan subsequently brought out by Mr. Binswanger, 
whose name is mentioned in the editorial remarks. 

The second of our two patents referred to above, viz., 
2,395, of 1883, the provisional specification of which is 
illustrated with 24 drawings, and the final with 31, is 
wholly occupied with descriptions of numerous 
methods for carrying out Mr. Wynne’s idea of auto- 
matically, or at will, making a connection electro-mag- 
netically between the well-insulated conductor and one 
or more of the sections of the rubbed conductor which 
are in the neighbourhood of the moving train. 

This specification even describes, in the following 
words, Mr. Wynne’s device of using a battery carried 
on the moving car for re-establishing contact between 
the well insulated conductor and the sectional con- 
ductor :— | 

“For this reason we prefer for railways on the 
ground, not to replace our automatic mechanical contact- 
makers by electrical contact-makers operated by the 
mere short circuiting action of the wheels or brushes on 
a train, but, instead, a current... to use accumulators, 
or a battery, or a small magneto or dynamo machine on 
the train to operate the contact-maker, or lastly, to 
arrange that the short circuiting of two things at any 
contact-box can only put current on to a section if the 
current has already been supplied to the previous 
section—that is to say, although the successive short- 
circuiting action produced by the train at each contact- 
box will, in succession, connect the next section with 
the main supply cable, and disconnect the last section, 
the short-circuiting of certain things at any one contact- 
box at random will produce no effect whatever.” And, 
as a further proof of the striking similarity between 
our devices of 1883 and Mr. Wynne’s of 1890, we may 
quote the following, which occurs in the same specifi- 
cation, after the account of the detailed methods 
adopted for working the contacts by the battery carried 
on the train boxes :— 


“It is to be observed that, although a train 


which has been at rest in any section, can, by one 
application of the battery it carries, cause, at will, 
the main supply cable to become connected with that 
section, and, as it proceeds along it can, without any 
further application of this battery, connect the supply 
cable with every section in succession, disconnecting 
it in succession from each section left, no mere random 
short-circuiting of the end and beginning of, the rails 
of any two sections, or of the insulated and earth rail 
of any one section, by means of a crowbar, for example, 
can produce any effect at all.” 

In the report on Mr. Wynne’s system stress is laid on 
the fact that by connecting two adjacent sections in 
parallel with the rubbed conductor, so that. the circuit 
through one section and the motor on the train is closed 
before the circuit through the section behind is broken, 
Mr. Wynne obtains an arrangement which “ effectually 
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obviates sparking.” I have again merely to quote the 
following from our patent 783, of 1881 :— 

“ When a carriage or train in the ordinary course 
passes from one section to the next, whether going 
forwards or backing, the main current, as already ex- 
plained, is put on to the section the carriage or train is 
entering before it is taken off from the section the 
carriage or train is leaving ; indeed, it is not until the 
carriage or train has received the current on the section 
just entered that it is taken off from the section being 
left ; and for a short time, while the carriage or train 
is partly on one section and partly on the other, it is 
receiving current from both sections, and we have 
adopted this arrangement partly in order that the in- 
duced sparks or flashes that are usually produced in 
making or breaking an electric circuit, and which 
rapidly burn away the contacts, shall not be produced 
by our form of contact makers.” 

No one admires the go-aheadness of the Americans 
more than I do; but when an idea of pure British 
origin returns across the Atlantic with so strong a 
Yankee accent that it might well pass for having been 
born and bred in the States, one feels that that is going 
ahead iust a little too fast. 


The following letter referring to this matter has also 
been sent to us for publication :— 

I should like to make a few remarks on the note in 
your last issue referring to my system of applying elec- 


* tricity to the working of urban tramways. 


From your note, it might be supposed that having 
worked out a scheme on paper, I at once rushed into 
print ; this, however, is very far from being the case, 
as, with your permission, I will proceed to show, and 
also to show that my claim to novelty is fairly well 
founded. 

The first patent dealing with the subject of sectional 
conductors is Mr. Ayrton’s, 783, 1881, in which he 
applies them to electric railways for the expressed pur- 
pose of reducing leakage of the current, and he employs 
a sectional insulated rail, made slightly elastic, and 
furnished with mechanical plungers, through which, 
by the effect of the weight of the passing train, contact 
is made to the main insulated conductor. 

Dr. Hopkinson, in his patent 4,718, 1882, refers also 
to the use of insulated sectional conductors on electric 
railways, for the same purpose of preventing leakage, 
and he employs the rise of potential caused by the car 
running on to a new section to make the connection 
from the main conductors to these rubbed insulated 
sectional conductors. 

My first patent for applying electricity to tramways 
is dated 9th April, 1883, nearly seven years ago; in 
this the special advantages of using short-rubbed road 
bars on electric tramways, as opposed to fenced electric 
railways, is for the first time fully described, and the 
principle of using such short lengths of uninsulated 
rubbed road bars, charged successively, so short that the 
ordinary traffic of the street is secured by the protection 


of the cars from accidental introduction into the elec- 


trical circuit, is for the first time developed ; and at the 
same time details are given of an automatic electric 
system whereby these short lengths may be successively 
charged from an insulated conductor. 

Prof. Ayrton followed with his patent, 2,395, 1883, 
for conductors for electric railways (a continuation of 
part of his patent, 783, 1881). In this he effects the 
successive charging of his insulated section (“a mile or 
more in length ”) by causing a momentary short circuit 
as the train enters a new length. 

In my patent, No. 9,215, 1886, for electric tramways 
I provide for an even greater sub-division of the rubbed 
road contacts than in my earlier patent, and amongst 
other matters show a contact-maker actuated by an 
electro-magnet carried by the car. 

Messrs. Pollack and Binswanger, in the electric tram- 
ways patent, 14,106, 1886, adopt my principle of making 
the rubbed road contacts short and protect the ordinary 
street traffic from contact with the charged sections ; 


they effect the successive connections with à 
insulated conductor by means of an electro- — 
carried by the car, which acts by induction on on 
makers in the roadway. 

In my patent, 747, 1887, more than three years I 
show another way of charging successively these short 
protected lengths, and in this system there is no limit 
to the power available for making these contacts good, 

Forall the above inventions patents have been granted 
both in the United States and in Germany, which ma 
be taken as a fairly satisfactory proof of novel À 

My patent of 1886 was followed by long and com 
plete trials on a full gauge line, at Messrs, Elwell. 
Parker’s works, but nothing was published, as 
resulted at the time in only partial success, though ing 
great deal of hard experience. 

Before submitting the system described in our 
last issue to the notice of the engineers of the Brush 
Electrical Engineering Company I had profited by the 
criticisms of some pf the best known tramway 
engineers whose advice I had the advantage of 
obtaining. 

I wish it to be clearly understood that I do not 
make any criticism, fevourable or unfavourable, on 
other systems, but may mention that it was with a full 
knowledge of what I had done, and of what had beon 
done by others, that the engineers of the Brush Com. 
pany expressed the opinion “That it is the oly 

practical attempt that, up to the present, has been made 


to grapple with the real difficulties of urban electric 
traction.” 


FRANK WYNNE. 


AN APPLICATION OF ELECTRICITY TO 
CHEMICAL RESEARCH. 


THE alloys are usually and somewhat vaguely defined 
as the peculiar compounds or mixtures which different 
metals are able to form with one another. Probably 
as much variation is exhibited in the behaviour of 
metals in forming alloys as exists amongst their own 
chemical and physical properties. 


Many of the metals can be alloyed together in all 
proportions, ¢.g., silver and lead ; others, however, like 
lead and zinc, will only alloy to a limited extent, thus 
zine only absorbs 1°2 per cent. of lead, and lead only 
1‘7 per cent. of zinc. Frequently, also, certain non- 
metallic elements as sulphur and phosphorous occur in 
substances which are generally classed as alloys ; as an 
example, the so-called “phosphor bronze” may be 
instanced. 

Alloys generally conduct both heat and electricity 
sufficiently well, though there are certdin exceptions ; 


in the case of electricity their conductivity is propor- — 


tional to the relative volumes of the metallic con- 
stituents of the alloys. 
The question arises, Are these alloys of definite 
chemical composition, or are they mere mixtures uD- 
affected by chemical affinity ? Most of the data which 
have been.acquired by varied observations and experi- 
ments seem to indicate that alloys are in most cases 
definite compounds. Thus, if an alloy were a mere 
mixture it would seem reasonable to suppose that the 
density number would be approximately equivalent 
the mean density of the metallic constituents, but 
observation tends to show that the density of an alloy 
is very frequently different from this mean value. A 


similar observation holds with regard to the melting 


point of alloys. 
Again, during the formation of the alloys, à com 


= 
| 
gideral 
seems 
among! 
| heat if 
chemic 
alkalin 
is alloy 
turban 
of som 
ever, t 
mine, 
hand, 
in a de 
defini! 
doubt 
by Co 
of Art 
alloys 
all cry 
that t 
the al 
these 
the ev 
| 
subst: 
Bu 
seem: 
capat 
defin 
in is¢ 
that 
meta 
very 
met 
che 
| char: 
meta 
com 
hyd | 
COPF 
| 
Vol. 
| and 
the 
T 
| allo 
pro 
con 
in £ 
do 
wa) 
wh 
con 
of 
cac 
me 
| 
¢ 80 
rec 
+ 
mi 
su 
= 
a 
ren 
in 
4 le 
or 
à CI 
à li 
ip 


THE TELEGRAPHIC JOURNAL AND 


Manor 7, 1890.] ELECTRICAL REVIEW. 257 

derable rise of temperature is often noticed which The following E.M.Fs. were recorded :— 
: ms to indicate that chemical union has taken place Volt. 
por the metallic components, for the evolution of Pure tin ... 0-035 
heat is a well-known phenomenon accompanying Alloy (1 per cent. lead)... 0-015 
chemical combination. For example, when one of the 0-020 
alkaline metals is added to some mercury, or when tin — ae vf 0-015 
is alloyed with gold, a certain amount of thermal dis- 0-015 


turbance is noticed which seems to suggest the exercise 
of some chemical affinity ; it must be confessed, how- 
ever, that the rise of temperature is difficult to deter- 
mine, and more difficult to measure. On the other 
hand, it is assumed, whenever a substance crystallises 
in a definite form, that it is a chemical compound of 
definite composition ; but although many alloys un- 
doubtedly do possess a distinct form, it has been shown 
by Cooke (vide “ Proceedings of the American Academy 
of Arts and Sciences.” New Series. Vol. V., p.337) that 
alloys of zinc and antimony of very variable composition 
all crystallise in the same way. Storer has also showed 
that the same crystalline form must be assigned to ail 
the alloys of copper and zinc, in whatever proportion 
these metals be used. It is quite plain, therefore, that 
the evidence of crystalline form cannot always be relied 
upon as proving the existence of a definite chemical 
substance. 

But when all the observed facts are reviewed, it 
seems exceedingly probable that most of the metals are 
capable of existing in combination with each other in 
definite proportions. The great difficulty experienced 
in isolating one of these compounds is due to the fact 
that they dissolve in all proportions in the melted 
metals which are used to form them, and the alloys 
very rarely crystallise out. Another difficulty which is 
met with is that whereas the distinctive feature of a 
chemical compound is the alteration of the physical 
characteristics of the constituents in the alloys of the 
metals, this alteration is not so markedly apparent, thus 
compare the extent of alteration in the union of 
hydrogen and oxygen to form water, and in the case of 
copper and zinc, to form brass. 

The Proceedings of the Royal Society contain (vide 
Vol. XI,, p. 430) an interesting paper by Matthiessen 
and von Bose, in which they divided and classified 
the metals into two groups :— 


Group A = zine, tin, lead and cadmium. 
Group B = most of the metals. 


The metals in the first of these groups impart to the 
alloys that are made from them their own physical 
properties, according to the proportion in which, as 


constituents, they exist in these alloys; while the metals © 


in group B, which comprises most of the known metals, 
do not impart their properties to their alloys in this 
way. Thus, whilst most of the metals may form alloys, 
which are probably substances of definite chemical 
composition, it is extremely probable that the metals 
of group A do not, hence that the alloys of lead, tin, 
— and zinc are mere mixtures of the component 
etals. 

In order to demonstrate the truth of the hypothesis, 
80 far as it concerns group A, Mr. A. P. Laurie has 
recently brought an exceedingly interesting method of 
research to bear upon it. His own account of his 
investigations may be consulted in detail in the 
AN transactions of the Chemical Society (Vol. LV. 

If the alloys of the metals in group À are merely 
mixtures, then, it was argued, on examining their be- 
haviour in a voltaic cell, in which a plate of alloy is 
substituted for the zinc plate of the cell, an electro- 
meter ought to detect the more positive metal, even 
When the quantity of this metal present is very small. 

he alloys of lead and tin were first submitted to 
°xperiment in this way : they were cast in thin plates 
e > Iron mould, and were composed of standard assay 
; “ “sc pure grain tin. One of these plates formed 
ot e’ement of the voltaic cell, a lead plate coated with 
oride of lead formed the other, and the exciting 


liquid was a slightly acid solution of stannous chloride. 


- © case of lead and tin the difference in potential 


mall, so ten cells were joined up in series. 


Thus the addition of 1 per cent. of lead to the metal 
modified the E.M.F., whence the introduction of more 
lead had no appreciable effect, hence, as Mr. Laurie 
points out, there is no evidence, as far as the electro- 
meter can show, of the existence of a compound between 
the lead and the tin. | 
:_ It occurred to this chemist to study the distribution 
of the constituent metals in a block of alloy that had 
been slowly cooled ; analyses were made of samples 
taken from different parts of the block, with the result 
that a general tendency was apparent for the tin to be 


thrown to the outside of the block. Only one alloy of 


lead and tin appeared to be at all homogeneous—namely, 
that which contained 21 per cent. of tin. 

This is corroborative evidence, for if the alloy be a 
definite compound, then, when blocks of it are slowly 
cooled, analyses made from any part ought to reveal 
precisely the same chemical constitution. 

In connection with the investigation, so far as it 
concerns lead and tin, it may be observed that in a 
recent paper by Spring, published in the “ Bulletin de 
l’Académie Royale de Belgium,” sérié [3], T. XI. p. 86, 
the aathor states his belief that chemical union does 
not take place between these metals. : 

As already observed, the metals lead and zinc absorb 
but very little of each other in forming an alloy. It is 
stated by Matthiessen and von Bose in their paper (vide 
Proceedings of the Royal Society, Vol. XI., p. 430) 
that zinc can only retain 1‘2 per cent. of lead, and that 
lead can retain only 1:‘7 per cent. of zinc. These alloys 
were now investigated by Mr. Laurie in the same way 
as before. 

The cells contained a plate of the alloy, a plate of 
lead coated with lead chloride and a solution of zinc 


chloride. The reading of the electrometer showed :— 
Volt, 
Pare zinc ... 0-496 
Alloy (1 per cent. zinc)... 0°483 


Then the presence of so small a quantity of zinc was 
fairly indicated by the instrument. Mr. Laurie 
believes that the lead, as it were, tries to reject every 


' trace of zinc, and that the little it contains is probably 


mechanically caught in the metal while cooling. 
Similar experiments were next undertaken with 
alloys of zinc and tin; the voltaic cell contained, as 
before, a plate of amalgam, and in this case a plate of 
tin, zinc chloride, and stannouschloride. It was found 
necessary, however, to amalgamate the zinc alloy, in 
order to obtain regular readings. The electrometer 
recorded the following E.M.Fs.:— 


Volt. 
Pure zinc... 0°536 
Alloy (1 per cent. zinc) … 0530 


Alloys containing from 10 to 70 per cent. of zinc gave 
deflections which were in every case comparable ; and 
the inference that the metals do not combine is cer- 


tainly justifiable. 


Finally, the following alloys were tested by the same 
method :—- 
x alloy of lead and 3 per cent. cadmium. 
y 99 tin 3 LL 
These alloys yielded results which again support the 
theory; the E.M.Fs. recorded by the electrometer 
were :— 


Volt. 
Pure cadmium 0:322 
Alloy x 
Alloy y 0292 


The detection of these small quantities of the more 
positive metal, cadmium, implies that cadmium does 
not combine with either lead or tin. 
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The whole investigation sufficiently confirms the 
theory of Matthiessen and von Bose, that lead, zinc, tin, 
and cadmium do not form alloys which can be regarded 
as definite chemical compounds. 

These physicists also stated that nearly all the metals 
form alloys, without imparting to them their own 
physical properties in the proportion in which they, 
themselves, are present in the alloy, hence it would 
seem that these alloys consist of definite chemical 
compounds, 

In a former paper (vide “Transactions of the 
Chemical Society,” Vol. LIII., p. 88) Mr. Laurie has 
described the behaviour of alloys of zinc and copper, 
also of copper and tin, in a voltaic cell ; he succeeded 
in demonstrating that these metals possess sufficient 
chemical affinity to cause them to combine, and that 
the resulting compounds may be represented by the 
formulæ Cu;, Sn, and Zn, Cu. 


ELECTRIC OSCILLATIONS IN RAREFIED 
AIR, WITHOUT ELECTRODES. 


A Demonstration of the Non-conductivity of a Vacuum. 


By JAMES MOSER. 


M. HERTZ has recently obtained an experimental reali- 
sation of the theories of Mr. Heaviside and Mr. 
Poynting respecting electric oscillations. According 
to these theories the electric oscillations in a wire 
originate upon the surface of the wire, and the slower 
they are the further do they penetrate into its interior. 
The more rapid the more superficial they remain. M. 
Hertz imagines a wire conductor in the form of a 
cylindrical cage. Twenty-four wires stretched between 
two metallic discs represented the surface of a cylindri- 
cal conductor, whilst in the middle a metallic rod join- 
ing the two centres of the discs, and interrupted by a 
spark micrometer, represented the axis. He showed that 
an electric oscillation induced in this did not produce 
any sparks in the micrometer placed upon the axis. 

This led me to make the following experiment 
(Comptes Rendus), in which I use rarefied air spaces 
without any metal, and without an electrode of any 
kind as conductors for the oscillations. 

It has often been observed that tubes of rarefied air 
become luminous in the neighbourhood of an induc- 
tion coil in action. But, according to all accounts, the 
tubes were furnished with electrodes passing through 
the glass as in the Geissler tubes, or simply applied to 
the external surface, as in those of Gassiot. But in no 
description have I found the experiment which seems 
to suggest itself, and which consists in exciting a tube 
without any electrode by the discharges of a bobbin 
placed near it. Yet, the elimination of the electrodes 
would simplify the solution of some problems in 
physics. 

In my experiment, I enclose a sealed tube of rarefied 
air, 40 centimetres long and 3 millimetres in diameter ; 
in another tube, which is somewhat longer, and is 10 
millimetres in diameter. This outer tube is sealed up 
at one end, and fitted at the other to the Geissler 
pump. The vacuum of the inner tube remains in- 
variable and becomes luminous, and of a light blue 
colour, without stratification, when near an induction 
coil. If, now, we also produce a vacuum in the outer 
tube, the vacuum of the inner tube remaining constant, 
we note the following facts :— 

1. If, in the outer tube, the pressure is equal to that 
of the atmosphere, the inner tube, under the influence 
of a bobbin, becomes luminous, and turns light blue, 
as usual. 

2. If, in the outer tube, the pressure is reduced to 
1 millimetre of mercury, the air in it becomes con- 
ductive and luminous, and turns dark red. At this 
moment the protective effect of the enclosing tube shows 
itself. The phenomenon is reversed. 


We know that the Geissler tubes, furnished 
electrodes, and brought to a state of extreme raref 
will not conduct an electrical discharge. This pheno. 
menon has given rise to a great deal of discussion, 
Some physicists have explained it by the insy 
power of the vacuum ; others, looking upon the vacuum 
as a good conductor, conclude that great resistance to 
the passage of the discharge is offered at the surface of 
the electrodes. But, in my experiments, there are no 
electrodes ; thus there can be no question as to this 
resistance to the passage. The experiment shows, in 
fact, that by lowering the pressure to less than one 
millimetre and rendering the rarefaction extreme, the 
enclosing tube again becomes obscure and the inner 
tube luminous. In appearance it is the same as if the 
pressure in the outer tube were equal to that of the 
atmosphere. 

The most perfect vacuum, therefore, has no lo 
any protective effect ; it is devoid of conductivity for 
the electric current. 


ON THE MAXIMUM OF THE GALVANIC 
POLARISATION OF PLATINUM ELEC. 
TRODES IN SULPHURIC ACID. 


By C. FROMME. 


IN this third memoir the author considers the influence 
of the size of the electrodes. Experiments on the gal- 
vanic polarisation of very small platinum electrodes in 


sulphuric acid have been communicated in the first 


memoir, and a series of important results have been 
arrived at. But they cannot be satisfactory in every 
respect because in the course of the experiments a small 
cathode becomes blackened, 7.¢., platinised. For esti- 
mating the influence of this superficial change upon 
the polarisation, every starting point was at that time 
wanting. 

This difficulty has been overcome by coating the 
cathodes, large or small, with a thick stratum of pla- 
tinum black. Their magnitude is either 1 square 
centimetre (K large), possessing the form of a = 
plate, or a wire 0:3 centimetres in length and 0:02 
centimetres in thickness (K small). Their superficies 
amounts to 0°015 square centimetre. The anode was 
always bright and was used first of both the same two 
sizes as the cathode (A large = 1 square centimetre, 
A small = 0-015 square centimetre). On repeating the 
experiments the surface of the (small) anode was 
reduced to 0°005 square centimetre. 

The investigation leads to the following final con- 
clusions :—The polarisation of a platinum sulphuric 
acid voltameter varies very rapidly with the size of the 
electrodes, increasing both as the size of the platinised 
cathode and of the bright anode. . 

The maximum value is apparently soon reached. 
With a large bright anode a high polarisation of 372 
volts is reached if the cathode is taken very 8! 
if the acid used is strongly diluted. It is to be 
remarked, that even after platinising the cathode, the 
polarisation still increases decidedly with the decreas 
ing surface of the cathode. The polarisation dé 
pends least upon the concentration of the sulphuric 
acid when both the bright anode and the platinises 
cathode are large; the difference of the highest an 
smallest value amounts to 0°78 volts. If the anodes 
large and the cathode small the difference = 1°59 er 
and with a small anode and a large cathode= 
volts, respectively 3°58 volts and with a small anode 
and a small cathode = 1°40, respectively 2°91 volts. 

Between acid of 0 and 44 per cent the poles 
is highest at A small, + K small, and at A large, + 
small, in 0‘4 per cent. (p = 3°72 volts) both at A8 
and K small, in 32 per cent. (p = 3°87 V.) 

In acid of more than 44 per cent. the highest attain 
able value of 5°5 volts is reached at 47 per ger 
least if the anode is very small. The possible ca 
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jability of polarisation with the surface 

2 and ‘the degree of concentration have 
bene already considered in the first memoir. That the 
larisation must increase with the decreasing surface 
the electrodes results also from the Thermo- 
dynamics of Chemical Processes,” by Von Helmholtz. 
For with the diminution of the surface more gas is 
liberated in each of its elements ; hence the proportion 
of the gas of the adjacent strata of liquid must increase. 
Hence, according to theory the polarisation must 
increase. On the other hand its increase with the 
density of the current and with its concentration is 
oceasioned by the accumulation of secondary products, 
especially at the the anode.—Annalen der Physik und 


Chemie. 


MORGAN’S AUTOMATIC ELECTRIC POLICE 
SIGNALLING SYSTEM. 


Its “ Raison de Conception,” Description, and Utility. 


By ERNEST DE VERE HILL. 


PART I. 
“ Raison de Conception.” 


DURING the past few years the public mind has been 
much exercised, and anxiety heightened, by the gradual 
accumulation of undetected crime throughout the 
country, and one is almost tempted to exclaim that our 
civilisation cannot yet be complete. Recent events, 
even within our own metropolis, have painfully forced 
such conviction upon us, for even here, in the very 
centre of civilisation, we are constantly astounded and 
shocked by the direst of horrible.deeds and the most 
dissolute of criminal offences ; yet we are surrounded 
by a protective machinery with which no other city in 
the world can compare. Even this, however, is very 
often found to be inadequate to cope with its enemy, 
not on account of any administrative deficiency or want 
of ardour on the part of its individual factors, but 
because each and every one is only human, and pos- 
sessed of but the same capabilities and powers of loco- 
motion as the fugitive. The telegraph plays an im- 
portant part in the curriculum of the police and detec- 
tive departments, and is invaluable in the rapid trans- 
mission of instructions and reports as between one 
police centre and another; but it very often occurs 
that an enormous advantage to the police efficiency 
would be the result if there existed some other and 
more handy means of communication than the ordinary 
telegraph office or police station telegraphs. 


“Time waits for no man,” and where desperation — 


is a factor it is surprising how much can be 
done in a short space of time. Experience has 
shown that very often scents and clues are lost and 
fugitives escape simply because the readiest means of 
communication with superiors or the authorities, as 
the case may be, is some distance from the scene of 
action, consequently any improvement as regards 
acceleration, or increased facilities in the transmission 
of messages should always be welcome. It would be 
unassailable advantage if there existed in every 
arge centre of habitation a direct means of communi- 
Cation between the central police depôt and a point in 
every street it controlled throughout its district. This 
socessarily mean direct communication between 
re Police authorities and any individual policeman 
mdr ps beat within that particular area. It 
ae Save running away to the telegraph head- 
as rs and give the police a mighty weapon of 
— especially during the night. It is con- 
poli y seen at what a great disadvantage a solitary 

‘man is when, upon his night patrol, he comes 


upon some difficult piece of investigation or intrigue. 


motel ener that man would be to be able to com- 


ith a brother officer or the central police 


station without springing a noisy rattle or blowing a 
whistle. It is easy to recognise what a boon any 
means of communicating direct and instantly with the 
central station would be to him, especially if that 
means be a hidden and secret one. Again, how 
materially the peace of the community at large might 
be affected for good if any means existed whereby 
every right minded citizen could be enrolled practically 
as a special constable, and as occasion required caused 
the police to be on the alert without the waste of even 
one precious moment, or further, a means that enabled 


. householders themselves (without running hither and 


thither for a constable, or even without going outside 
their own doors) to acquaint the police of “fire,” 
“burglary,” “ murder,” or what not. — 

All this is the “raison de conception” of Morgan’s 
(police) automatic electric signalling system, and it is 
the most complete system of its kind ever yet invented. 
Every conceivable advantage accruing to such a system 
of police signals seems to have been grasped by the 
inventor, and though, by involving many functions 
and several indicating instruments, it appears at first 
sight somewhat complicated, its apparent intricacies 
rapidly disappear on personal inspection and acquaint- 
ance. Its manipulation is within the powers of any 
person of common intelligence, and its signals are trans- 
mitted, not by a private code method, but in plain 
longhand wording, so that any ordinary policeman can 
be perfectly at ease when using it. By this system 
direct communication is established and maintained 
between police stations and constables on duty upon 
their beats and vice versa between constables and the 
police stations. This great point is secured by means 
of a number of street lamp-posts, suitably distributed, 


which have within their hollow stems an arrangement © 


of proper meclianisms for sending and receiving 
signals and which are electrically connected by wire 
to a central station. Here, also, a suitable set of 
apparatus is provided for receiving and despatching 
silent but visible signals to any individual lamp-post. 
If the whole area to be supplied with this signalling 
system is too extended to ensure satisfactory working 
from one centre, or to cause an inconvenient collection 
of wires, it is intended that this area shall be divided 
up into sections. Each section shall have its own dis- 
trict central station, and these central stations shall be 
in direct communication with the headquarters. 


PART Il. 
Description of the Apparatus. 


The apparatus employed in this signalling system 
is divided into two main divisions. That necessary 
for the central station, and that required at the lamp- 
posts. These two main divisions are connected to- 
gether by overhead or underground cable.. Necessarily 
every individual lamp-post is practically a small self- 
contained central station, as far as the apparatus is con- 
cerned, because it contains the same instruments of 
exactly similar description as the central station ; the 
only difference being that they are, by compulsion, 
much smaller in size and construction. 

At the station is found the indispensable electric 
battery ; secondly, the likewise necessary switchboard ; 
then the signal receiver, the signal transmitter, the 
telephone, and the Morse recorder. 

In the lamp-posts we find the receiver, the transmitter, 
the telephone, the constable’s private number instrument, 
and the citizen’s transmitter. The qualification as to 
apparatus in connection with these lamp-posts suggests 
that some portion of it is not attached to the lamp-post 
itself, but is located elsewhere, although necessary to 


_ the satisfactory working of the lamp-post signals. This 


is so, as the battery is located at the station, and two 
other portions away in another direction to be in- 
dicated later on. ie 

Fig. 1 shows the office receiver for receiving the 
signals from the distant lamp-posts, any one on any 
constable’s beat throughout the district. When a call 
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comes in from any policeman the electric gong within 
the receiver raises the alarm. At the same time the 
number of the particular lamp-post from which the 
policeman is signalling is put “en evidence” by the 
long pointer. This pointer being in direct electrical 
communication with the lamp-post revolves around the 
dial in the same direction as the hands of a clock, 


until it reaches the number corresponding to that of , 


the lamp-post from which the call originated. It is 
intended that this receiver dial can be divided up into 
as Many sections as there are lamp-posts in its circuit. 
In the engraving it is divided into 100 divisions, and 


is capable of controlling therefore 100 different sec- 


tions of the surrounding inhabited district. Directly 
the long pointer has taken up its position at the 
number, the short pointer is actuated, and revolving in 


the bottom of the cabinet is of very strong construct; 
because it has a multiplicity of things to rectify in one 
single revolution. Its duty is, in its passage of revoln. 
tion, to engage the several portions of the interior 
mechanism and replace them in their necessary posi. 
tions to receive another call. 

Fig. 2 is the representation of the central station 
transmitter, the instrument for calling up and trans. 
mitting messsages to any distant lamp-post, When 
wishing to speak with a distant policeman it is neces. 
sary, first of all, to cause him to come to his lamp-pog 
station, and, when there, to receive his message, The 
means of doing this is centred in the instrument jp 
question, this central station transmitter. It is neces. 
sary to insert the plug at the end of the flexible com. 
munication of the transmitter into the numbered hole 
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Fic. 2.—CENTRAL OFFICE APPARATUS 
FOR SIGNALLING AND COMMUNI- 
CATING WITH THE Lamp Posts. 


Fig. 1.—Inpicator FoR Recervina CENTRAL OFFICE MESSAGES FROM THE LAmP Posts. 


the same direction stops over the particular message or 
want despatched by the constable at the distant lamp- 
post. Here, again, it is necessary to notice that the dial 
is also divided into message sections, the number of 
which depends upon the construction of the instru- 
ment. In the woodcut it is divided into 24, and the 
message specified in those 24 sections respectively are 
“Citizen’s call,” ‘“ Report,” “Telephone,” ‘Send 
officer,” “ Wagon,” “ Send wagon and 4 men,” “ Hurry 
wagon and full company,” ’’ Ambulance,” “Stretcher,” 
“Large crowd,” “ Crowd threatens,” “ Riot,” “ Murder 
here,” “ Burglary here,” “ Message received,” ‘“ Pro- 
cession has started,” “Procession has arrived,” 
“Meeting has’ adjourned,” “Fire,” “Fire under 
control,” “Yes,” “No,” “ Detective wanted,” ‘“ Test.” 
Of course the wording of these messages can be 
varied to suit the authorities. The handle represented at 


on the switchboard corresponding with the number of 
the lamp-post to which it is desired to send the message. 
The pointer on the dial is set at whatever message, 
thereon pointed, it is intended to transmit. The little 
crank on the lower box is moved forward to close “a 
electrical circuit, and away travels the message. + 
effect of these combined operations is to be seen at the 
distant and indicated lamp-post. What this effect 18 
will be shown presently when dealing with the es À 
post portion of the apparatus. Suffice it to say tha 
is ample to attract a constable’s attention, and cone? 
him to hurry to his lamp-post and receive the pr 
munication. As was the case with the recelver Gi, 
this transmitting dial is divided into message sections, 
the number again depending upon the construction 
the instrument, and the wording of such m se 
entirely depending on the discretion of the autho 
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raction, 
rin one As here represented, 94 such sections are shown. 
revoln. They are not all filled up, however, but such messages 
interior as “ Report,” “Telephone,” “ Is crowd threatening ?” 
ry posi. « Has procession arrived ? ” « Has procession started ?” 
« Has help arrived ?” “ Has relief arrived ? ” “ Prisoner 
Station ed,” &c., are suggested, whilst several sections are 
1 trang. devoted to the injunction “ Report post,” with a space 
When beyond for insertion of a number. This last message 
B Reces- is intended to be used when it is desired to concen- 
Dp-post trate quickly a force of police at any one particular 
. The int to suppress a riot or what not, and the number 
nent in attached to it indicates the signal post within the riotous 
3 neces. district. Any policeman knows, by reference if needs 


le com. be, the locality in which this particular signal post is 
situated and immediately proceeds thither. A large 
force could, by this means, soon be secretly assembled. 
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se the Fic 3.—CENTRAL OFFICE TELEPHONE APPARATUS. 

. The 

at the Fi, | 

root is ig. à shows the office telephone, which is nothing 

lamp- no or less than the ordinary commercial instrument, 

that it ie the exception that it embodies the more sensitive 

| cause oe that are applicable to it. If it is wished 

» com th: à Conversation with the distant constable the 

or dial, - 18 operated as before explained. The pointer 

ctions, ed À wg 18 set at telephone, and the closing of the 

tion of creates the alarm at the 
“Post ; e co i i 

me on the telephone, nstable reads that he is registered 


Fig. 4 is an adapted form of the ordinary Morse 


recording instrument used in telegraphy. Its duty is 
to register upon the travelling paper slip, in Morse 
characters, the private number of the constable who is 
at the moment communicating with the central office 
at the distant lamp-post, and sends it for the informa- 
tion of the superior officer with whom he is speaking. 
This information, it stands to reason, would be con- 
stantly required and requested by the central office, 
inasmuch as any and every police officer has access to 

any and every lamp-post apparatus. Inspectors and — 
sergeants, for instance, who are not attached to any 
particular beat, might wish to make some important 
and hasty report to the central station. He is able to 
do so from any lamp-post, but whilst the central 


Officials receives the number of the Jamp-post and 


message correctly, they might wish to verify the report 
by attaching to it the reporter’s personal number, and 
consequently signal “Report” or “Test.” The 
constable is able to do this by means of a small portable 
instrument which he always carries in his pocket. 
Every officer is supplied with one of these, all identical 
in construction with one exception, and that is that the 
interior mechanism in each is arranged to roll out the 
owner’s particular private number only. By the use 
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Fic. 4.—CENTRAL OFFICE APPARATUS FOR RECORDING 
PozicemEeN’s INDIVIDUAL NUMBER. 


of this at the lamp-post, the Morse recorder slip is 
automatically started, and the constable’s number 
registered thereon. When this is completed the paper 
slip stops; again by automatic means. All that re- 
mains now to make up the full complement of the 
central station apparatus is the electric battery and the 
switchboard. This electric battery is composed of 
Leclanché cells, each giving an electric current of half 
an ampére in quantity and a little over a volt in 
intensity. The number of cells employed depends, of 
course, upon the length of the circuit, and consequently 
upon its resistance. This Leclanché battery is essen- 
tially the central station battery, and exclusively used 
for outgoing signals to the lamp-posts. This must be 
specially remarked, as there is another battery of a 
different pattern also located within the station and 
used exclusively for the incoming signals. 

The switchboard is necessarily pierced with as many 
‘metal sheathed holes as there are lamp-posts connected 
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with the central station. These holes are correspond- 
ingly numbered to the outside lamp-posts, and directly 
the plug is inserted in any one hole that particular line 
is open for communication. The exhibits at the 
central station being now exhausted, it is necessary to 
inspect the apparatus at the other end of the cable. 
“Cable ” is stated, but cables would be a more correct 
term, as it is suggested to connect each lamp-post to 
the central station by a separate line. This appears, on 
first consideration, a detrimental point in the system, 
when the question of the multiplicity of wires already 
encircling all large cities, &c., is considered ; but when 
the importance of the system for police and fire signals 
is realised, it can be easily seen that this separate wire 
arrangement is essential, in order to make it what it is 
intended to be, “absolutely non-interfering.” At the 
other end of the cable is a lamp-post, not one of the 
ordinary street lamp-posts, because, to be always avail- 
able, it was found necessary to have a lamp-post of a 
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Fic. 6.—Snowina Lamp Post, 


Fie 5.—Lamp Post. WITH VISUAL SIGNAL RAISED. 


particular design for the purpose. These lamp-posts 
are to be erected at every spot throughout the district 
that will be convenient to the constables on duty, and 
form connecting links between beat and beat. The 
constables will, of course, have to be instructed always 
to keep within sight of either one or other of these signal 
lamp-posts, and to consider it as part of his duty to 
watch for any indication of alarm displayed therefrom. 
As the flash of a danger signal at these lamps plays an 


important part in this invention, the lantern in 
has necessarily to be connected with the gas or el 
supply mains; but as they are not intended for 
ordinary street lighting, they must in no wa 
approachable to the ordinary gasman. 7 be 
Figs. 5 or 6 both represent these lamp-postg. 
the latter has a small constructional advantage over the 
first. Fig. 5 is the lamp-post as it would be seen at an 
ordinary time, but fig. 6 represents it, as it were «in 
action,” that is, the appearance it assumes when the 
central station is wishing to speak with the congtghj 
upon the beat, or in fact any officer who happens to be 


within sight of the lamp-post at that particular moment. 


The transmitter at the central station having been put 
in circuit by means of the plug and switchboard, and 
the electric current reached the lamp-post, a portion of 
the mechanism in the interior has been operated, and 
has, in its turn, caused the cylinder of red glass to rise 
out of the circular holder below the lantern. At the 
same time the current has automatically ignited the 
gas or switched in an incandescent lamp. This, then, is 
the danger signal or alarm call before referred to, and is 
one of the effects mentioned when describing the mode 
of using the central station transmitter. The constable 
on duty is attracted by the red light (which by the way 
is as good a signal in the daytime, as at night, on 
account of its depth of colour) or he is made aware of 
its presence by a passing citizen and immediately 
hastens thither. His key which fits any lamp-post 
(and a fac-simile of which is in every officer’s posses. 
sion) admits him to his “ box of tricks,” that is, his 
receiving and signalling apparatus. This is situated 
and concealed within the largest portion of the hollow 
stem of the lamp-post. He can there read the message 
dispatched from the central station and reply, or not, 
as the case may be. Before closing the door he is 
particularly careful to extinguish the danger signal 
above. T'his he does by means of a vertical metal rod 
which lowers the red glass cylinder into its original 
position, and by so doing extinguishes the lighting 
agent. 

The interior of the most bulky part of the lamp- 
post presents a miniature central station. When 
the constable’s key has opened the door, fig. 
7 illustrates what is there disclosed. The re 
ceiver and transmitter are above and below respec- 
tively on the right hand side, whilst the telephone 
occupies the left compartment. In the centre is the 
perpendicular metal shaft which controls the danger 
signal and lighting power in the lantern, and which is 
practically a counterbalanced lever. On the.arrival of 
a signal from the central station, this perpendicular 


lever is automatically released, and being a little over- 


balanced with a downward preponderance the alarm is 
raised with a very gentle motion and without the 
slightest jarring of any kind. A finger hook attached, 
allows of its being drawn down by the constable 
before closing the door. ’ 

With reference to the lamp-post receiver, it will be 
easily understood that the message sections and their 
wordings upon the dial must necessarily correspond 
with’ and be the same as those upon the dial of 
the central station transmitter. This applies also to the 
lamp-post transmitter, which is a fac simile of the 
central station receiver. This instrument, however, 
differs from the station transmitter in its construe- 
tional phase. By reference, it will be seen that the 
central station transmitter is composed of two app® 
rently distinct instruments, one arranged above the 
other, the dial above and the crank switch below. It 
is needless to point out that their separation is. only 
apparent, as one would be useless without the other. 
This must be noticed, however, as the difference that 
exists between the lamp-post transmttter and the cen- 
tral station transmitter, simply a constructional dif- 
ference, the end and aims being identical. The lamp- 
post transmitter is all in ene bulk, and the sepal 
crank switch portion of the station instrument 18 re 
placed by a metal bridge and hasp arranged across © 
face of the dial. This metal hasp is intended to be 


opened when sending a signal, so that the pointer F 
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peneath it can be set at the message to be transmitted. 
The closing of the hasp completes the electrical circuit. 
This has a twofold effect ; 1st, the flight of the message, 
and 2nd, the return of the pointer to zero. This auto- 
matic return of the pointer to zero is a good test 
arrangement, as it shows the perfect state of the line, 
and indicates to the policeman that his message has 
been received at the headquarters. 

The method of using the telephone is precisely the 
same as atthe central station and need not be further 

ined. 

+ the right-hand side of fig. 7, in front of, and a 
little above the receiver, is placed the device for dis- 

ching the policeman’s private number. It is simply 
a plug switch hole, the opposite halves of which are 
cut out of two pieces of metal, faced together, but insu- 
lated from one another by a strip of ebonite. By this 
means these two pieces of metal form the free ends of 
an open circuit, and if electrically connected would 
convey any signal to the central station. | 

With the exception of the disc arrangement fastened 
on the inside of the door, the whole of the interior 
mechanism has now been explained. It will be neces- 

to revert to this disc arrangement later on, so it 
shall be passed over for the moment. 

The ‘portions of the apparatus connected with this 
lamp-post signalling, but not included within it, are 
three in number. Firstly, we have the electric battery, 
and, as stated before, this is situated at the central 
station, but is entirely independent of, and of a dif- 
ferent pattern to, the central station signal dispatching 
battery. That battery, it will be remembered, was 
composed of Leclanché elements. The one in question 
is an ordinary Gravity battery of the same power as the 
Leclanché. The necessity for using two batteries 
(which, although both located at the central station, 
are practically and electrically one at either end of the 
circuit) is in order to be able to signal in either 
direction over one wire, and to do this the circuit 
must be closed at both ends. For this purpose 
some form of closed circuit battery must be used, as a 
continuously closed circuit would soon polarise any 
form of open circuit battery. 

The second detached portion is the policeman’s 
private number instrument. It is portable, a little 
larger, but of much the same shape as an ordinary 
watch, and is intended to be carried in the constable’s 
pocket. The works in the interior are constructed in 
each particular instrument to roll out one specific 
number, which number corresponds with that upon 
the policeman’s collar. Upon the edge is arranged a 


projection about 4 an inch in length. It is essentially 


a split metal peg, the two halves of which are separated 
by an insulating material. It is intended to be inserted 
in the metal plug switch hole within- the lamp-post 
described before. If the policeman wishes to send in 
his number, he winds the works inside by moving the 
small handle across its face. He now inserts the peg 
within the hole. This insertion closes the electrical 
circuit, the effect of which is to start the paper-rolling 
mechanism of the Morse recorder at the central station. 
he policeman now moves over a small switch arrange- 
ment, also provided on the edge of the instrument, and 
this releases the internal wheels, &c., which are arranged 
to transmit the Morse characters of his private number. 
an characters are imprinted upon the moving paper 
whey can be read by the officer in charge at the 
The next unattached portion of the apparatus is 
more or less than the lamp-post 
nee before. It is, however, in its capacity as an 
ap ched portion, that it will become more familiar 
rh e public at large, and the outside world as distinct 
m the police force, than it would as the shut-up 
me transmitter. Its dial (with its message sec- 
the dea : pointer) has been explained, together with 
trical © of its metal hasp ; how it completed the elec- 
pre ec when shut down, and how the pointer 
“lid ad dismissed the message returned automati- 
“A zero. In its unattached use it is called the 
or Citizen transmitter, and it is suggested that 


the police authorities, for the purpose of creating a 
revenue to the Government, might lease out these in- 
struments to householders who would feel a security in 
being in constant touch with the police. For instance, 
could anyone undervalue a means by which he could, in 
the middle of the night, communicate with the police 
and concentrate their attention upon his house without 


even getting out of bed. The use of this instrument as 


a thouse transmitter, will carry out this very useful 
purpose. Let one of them be attached to the wall 
at the head of one’s bedstead, and let it be con- 
nected with the central station. When occasion 
arises that the householder, finding himself in danger, 
would like to call up the police, he simply (without 
getting out of bed) turns the pointer to “ burglary here,” 
or what not, and closes the hasp. The ticking of the 
pointer, as it passes each message section on its way 
automatically back to zero, tells him that his message 
has been received at the police headquarters, and may 
be assured that the policeman on the beat outside 
is already probably on the scent. No noise made by 
him need apprise the maurauders of the near approach 
of their captors. He can quietly turn round and go to 
sleep again. | 
With the exception of the disc arrangement, which 
was pointed out as fixed upon the inside of the lamp- 
post door, the whole of the apparatus employed in this 
system has been now described. This disc arrange- 
ment can hardly be called an instrument, although it 
plays such an important part in the usefulness of this 
system that it must not be overlooked. It will 
readily be seen how necessary it is that only police 
officers or persons so authorised should have access 
to the instruments within the lamp-post, and it cer- 
tainly must be ensured that whutever signals are sent 
to the central police station be bond fide communications. 
This is ensured at the signal lamp-post by the fact that 
only police officers are supplied with an “ open sesame,” 
or the key which opens the door, it being entirely 
entrusted to them. It must be carefully noted that this 
is the key which opens the door, because there is-a dis- 
tinction to be made which involves the aforegoing disc 
arrangement. Genuine calls on the part of the renters 
of the householder transmitter are secured by the for- 
feiture of all rights and claims to the use of the instru- 
ment by the defaulter until he can guarantee better 
behaviour in the future. Now it is to be expected that 
outside the circle of renters of the household trans- 
mitter there will be a number of good citizens to whom 
the boon of securing this immediate police protection 
would be acceptable, and yet this particular class of 
people have not the pecuniary status in life to enable 
to instal their own private transmitter. It is suggested 
that the police provide all such persons (if they are 
householders or renters of property) with what should 
be known as the citizen’s key, to be kept and guarded 
by them individually, but which shall be at the service 
of the public in case of a genuine requisition for its 
use. There are many occasions upon which it would 
be advantageous to the common welfare that a police- 
man should be instantly called, or even the head- 
quarters communicated with by a citizen, in a case, for 
instance, where the constable on the beat has met with 
some fatal mishap or more help is wanted. Yet it 
would not do to allow such persons to have access to 
the instruments within the lamp-post. The bestowal 
of the citizen’s key is to effect this purpose, but re- 
member it will not open the door ; in fact it will not 
go anywhere near the keyhole intended for the official 
use. No, the citizen’s key is made to fit into a key- 
hole communicating with the disc arrangement fixed 
on the inside of the lamp-post door. Ifa citizen or 
er-by finds himself suddenly the witness of an out- 
break of fire, of robbery, or a serious threatening of a 
disturbance of the peace, and, at the same time, re- 
members that his citizen’s key is in his pocket, he is in 
possession of the means of alarming the nearest con- 
stable and the central police depôt without a moment’s 
waste of time. He goes to the nearest signal lamp- 
post and inserts his key in the citizen’s keyhole. The 
mere turning of the key, with the idea of unlocking the 


| 

2 

| 

| 

4 

‘ 

| 

| 

by 

| + 

| » 

F 
L 
> 


THE TELEGRAPHIC JOURNAL AND 
264 


ELECTRICAL REVIEW. 


— 
(MARCH 7, 1899 


door, automatically dispatches a signal to the district 
police station, and the officials there answer this call 
by immediately sending an electric current to the Jamp- 
post. The effect is that the red danger signal in the 
lantern above is raised and the gas or electric light is 
automatically lighted. This exhibition attracts the 
attention of a constable whose duty it is to ascertain its 
cause, with the result that help or protection is instantly 
afforded. The citizen, however, has found it impossible 
to withdraw his key from the lamp post door ; and this 
fact is an illustration of the insurance attached to the 
bestowal of the citizen’s key against malicious practical 
jokers. The key when once inserted cannot be with- 
drawn until the whole machinery is in motion that can 
render assistance or secure the offender in the case of a 
false alarm. The policeman, having arrived, opens the 
door with his own key and sends his report to the central 
station. He, now, by raising a small catch upon the 


: 4 


ii 


posts in the Metropolis would be equal t 

crease of 3,000 policemen at least, “on “mi 7 + 
alternative for three men. This undoubtedly . the 

minimum estimate of its enbstitutive powers, Taking 
the yearly cost of a policeman at £75, the Government, 
having acquired all proprietary rights, would thus gaye 

£225,000 per annum, less, of course, the cost of main- 
tenance, which, however, would be 80 exceedi ly 

small that it could be practically disregarded. In ten 
years this would mean a saving of two millitns and à 
quarter of public money. 

This is only in London, and there are many other 
districts throughout the kingdom where the ratepayers 
could be similarly relieved. The adoption of some 
such system of signals would be a boon to the police 
and public as it would engender confidence and a sense 
of security. It also provides a means whereby the 
police headquarters may have complete surveillance 
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Fic. 7.—SHOWING INTERIOR OF Lamp Post, with TELEPHONE, TRANSMITTING AND RECEIVING APPARATUS. 


disc arrangement releases the citizen’s key and returns 
it to the owner. 

With this, the description of the whole of the appa- 
ratus in this system is complete. 


PART 3. 
Its Utility. 


This system is like “a song without words.” It 
needs no explanation of its working parts to determine 
its utility. A mere acquaintance with it, gained by a 
single personal inspection when in operation, is suffi- 
cient to demonstrate its work. Its capabilities are 
apparent, and there is no gainsaying its usefulness 
when applied toa thickly inhabited district. Its adop- 
tion in this City of London, for instance, would very 
soon prove its value, as it would have a considerable 
deterrent effect upon the criminal classes, whilst it 
would, most certainly, treble the effective force of the 
police, and therefore render unnecessary the further 
increase in the present force, which the existing condi- 
tion of things seems to warrant. 

It would be perfectly safe to assume that the 
establishment of say a thousand of these signal lamp- 


and control at all times over each and every policeman. 
With these considerations in view, its adoption in every 
large centre of habitation should be accepted as an 
absolute necessity. 

Lastly, after its installation, the system is not an 
object of continued outlay, for it affords a source of 
revenue to its proprietors, who should undoubtedly be 
the Government or its nominee in local government. 

These signals may be adapted and applied to railway 
stations, hotels, institutions, factories, warehouses, &e. 


Fog and Atmospheric Electricity.—In a letter to 
Industries, Mr. W. H. Daniels asks the question which, 
he says, has long been mooted in maritime circles, 
whether fog does or does not affect the mariner’s COM- 
pass. His own opinion is that it does for the following, 
to him, conclusive reasons : “ Magnetism is a form 0 
electricity and so is lightning; lightning is in the 
clouds, and a fog is a cloud. Moreover, in the norm 
course of things, a cloud should rise in the air, er 
a fog descends.” The late Captain Saxby used 
mention that on one occasion a convoy of thirty 8 ; 
found themselves steering a wrong course through 08: 
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ighting Progress.—There are 161 applica- 
Pete lighting provisional orders as against 
17 in the previous session, and the capital which it is 
intended to be raised for electric lighting purposes is 
£9,242,828, or an advance of £8,244,828 upon the sum 


proposed for this purpose last year. 


hting the East End.—At a recent meeting of the 
Aldgate Ward Ratepayers Association, members were 
told by the secretary not to expect the completion of 
the electric lighting of the eastern part of the City for 
another year, as a great deal of plant would be required 


The Board of Trade and Electric Light.—In the 


House, on Wednesday, Sir M. Hicks-Beach, in reply 


to Mr. Causton, said no such determination had been 
arrived at by the Board of Trade as was suggested by 
the hon. member—namely, without inquiry into the 
circumstances of the case, not to proceed with any 
applications for provisional orders to supply electricity 
if the local authorities refused their consent. 


Electric Lighting at Brighton.—The proceedings at 
the meeting of the Erighton Town Council, which was 
held on Monday for the purpose of considering the 
proposals of the Lighting and Works Committees with 
regard to electric lighting, were of a somewhat 
animated description. At the outset numerously- 
signed petitions from residents were presented, object- 
ing to the Corporation undertaking to supply the elec- 


tric light, on the ground that the scheme would only 


benefit a very small portion of the town. It was even- 
tually decided to apply to the Local Government Board 
for permission to borrow the necessary funds. Mr. 
Shoolbred, C.E., was appointed electrical engineer to 
the undertaking, and the Town Clerk was instructed to 
advertise for tenders for carrying out the work. , 


Electric Lighting at Bath.—Not long since Major 
Cardew, Board of Trade Inspector, paid a visit to Bath 
with the view of examining the electric lighting works 
now in progress, and expressed his entire satisfaction 
that the system was being carried out by Mr. Massing- 
ham upon the best known principles. In his opinion, 
when completed, there would be absolutely no risk of 
injury to persons in the streets, or to gas or water 
mains under the streets. He also thought it desirable 
that the authorities should obtain the opinion of some 
eminent electrical engineer upon the whole works 
when completed. 


Railway Station Lighting at Bradford.—The station 
completed by the Midland Railway Company is 
throughout lighted by electricity. The systems em- 
ployed are the Thomson-Houston for the arc lights, 


and Holmes’s Newcastle machines for the incandescent 
lighting, 


‘ Paris Lighting.—The municipal station of Halles, 
a 18 authorised by the Council to charge for 
nn | by the lamp hour in the case of small installa- 
ions. A Parisian contemporary thinks this will merely 


-complicate matters uselessly, and that the contract sys- 


tem will be found preferable in practice. 


Light for the New L.C.C. Chamber, — At Tues- 
re ne of the London County Council, the 
‘ne ae Chamber and Offices Committee reported 
wr ee of opinion that it would be desirable to 
ie “4 he electric light for the new Council Chamber 
cae Gardens. _ They had been in communication 
joe several electric lighting firms, and had obtained 

mates of the cost of installation. The most favour- 


1. estimate, having regard to the amount of li 
ght to 
be afforded and other details, was thât of Messrs. 


Strode and Co the a à à « 
m 
They me «thyaga ount of the estimate being £208. 


Op . 


mmendation accordingly, which was 


Electric Lighting in Greece.—The light has recently 


been making great strides, notably at Athens. By a 


recent law overhead lines are prohibited. 


How Directors are Made.—Sir H. D. Gooch has been 
summoned by the trustees of the late Sir Daniel as to 
whether shares standing in the name of the present 
baronet were not the property of the father. Mr. 
Justice Kay said that the late Sir Daniel Gooch was a 
person of very great wealth, and interested in various 


companies. His eldest son lived near him, his father | 


giving him a liberal allowance. It appeared from the 
evidence that Sir Daniel, being desirous to provide his 
son with some occupation, in 1873 bought 100 shares in 
the Brazilian Submarine Telegraph Company ; in 1880 
90 shares of £100 each in the Ruabon Coal Company ; 
and in 1881 260 preference shares of £10 each and 250 
ordinary shares of £10 each of the Globe Telegraph and 
Trust Company, in the name of his son, for the purpose 
of qualifying him asa directorof thecompanies. Theson 
received the dividends and handed them to his father. 
The certificates of the shares were in the possession of 
Sir Daniel, and on the envelope was written by Sir 
Daniel, “Shares standing in the name of H. D. Gooch 
belonging to me.” In his lordship’s opinion the plain 
purpose of Sir Daniel was to provide an occupation for 
his eldest son, and that the defendant, Sir H. D. Gooch, 
was trustee of the shares for his father’s estate. 


Personal.—Mr. Kenneth Maclver, of the National 
Telephone Company, Limited, has recently been 
appointed to an important position in the head office 
of the company in London; Mr. Chambers, from 
Leeds, has succeeded Mr. Maclver as manager of the 
Manchester district. 


The Electric Lighting Company of Liverpool.—On 
Saturday a dinner party was held at the Adelphi Hotel 
by the employés of the Liverpool Electric Supply Com- 
pany, Limited, to celebrate the opening of the com- 
pany’s new and extensive works at 15, Highfield Street, 
in this city. An excellent repast was served, at which 
nearly 100 members were seated in the ball-room, the 
chair being occupied by Mr. Alfred Clough, works 
manager. After dinner the chairman reviewed the 
rapid progress in the company’s career for the past few 
years, and held out strong hopes of even greater success 


in the future. In concluding, he proposed the first 


toast of the evening, “The Directors of the Company,” 
the managing directors, Messrs. Holmes and Vaudrey, 
being specially.mentioned, and the toast was responded 
to with great enthusiasm. During the evening a capital 
programme of songs and humorous readings was gone 
through to the enjoyment of all present. At the close 
a cordial vote of thanks was passed to the chairman, 
and the National Anthem having been sung, the part 
dispersed.  . 


A Chance for Lecturers.—‘ The Balloon Society of 
Great Britain.’—The Council having determined to 
allot one evening a month to lectures and discussions on 
electrical science, persons desirous of réading papers 
or attending the meetings are requested to communi- 
oe with the Secretary, 26, Budge Row, Cannon Street, 

ity. 


City and Southwark Railway.—An experimental 
run was made on Wednesday. A party of 50 gentle- 
men travelled in two small saloon carriages through the 
tunnel underneath the Thames to the Elephant and 
Castle. Things did not go smoothly, and this was pro- 
bably anticipated, for the technical Press did not receive 
invitations to be present. We have only the irrespon- 
sible utterances of the daily Press reporters to guide us 
(the New York Herald stating the total electrical 
power to be 450 volts); but a delay of an hour and 
half, which had not been arranged for, shows that some- 
thing was faulty. Probably the promotors of this rail- 
way will explain why they feared expert inspection, 
and if the railway is not to be in operation for some 
months, what was the reason of the run ? 
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Nikola Tesla.—The Electrical World, N.Y., contains 


à portrait and notice of one of the foremost electricians 


in the States. Mr. Tesla belongs to the Slav race ; his 
native place was Smiljon, Lika, where his father, 
according to our contemporary, was an eloquent clergy- 
man of the Greek Church. Mr. Tesla, it seems, was a 
“ quick-witted ” boy who varied the monotony of youth 
by getting imprisoned in a remote mountain chapel 
rarely visited for service, and on another occasion by 
“falling headlong into a huge kettle of boiling milk 
just drawn from the paternal herd”—not “ cold 
drawn,” apparently. Our contemporary does not say 
whether, like St. John, cast into a caldron of boiling 
oil, Mr. Tesla emerged from his involuntary bath un- 
scathed. A third curious episode was “ connected with 
his efforts to fly” with the aid of an old umbrella, 
which resulted in his being laid up for six weeks. 
Mr. Tesla’s career as an electrician has been, though 
brief, a distinguished one. He is only 33 years of 
age ; in person tall and spare with a clean-cut thin 
face. He is an omniverous reader, and possesses 
the faculty of languages which is peculiar to the 
native of Eastern Europe. 


A Field for Both.—Speaking at the meeting of the 
Tottenham and Edmonton Gas Company recently, 
Mr. Corbet Woodall, C.E., of Westminster, stated that 
one of the things which had caused, of late years, 
some uneasiness in the minds of gas shareholders had 
been the electric light. He thought they had now had 
sufficient time to form a fair idea of what would 
be the effect of the electric light on gas property. 
There was no doubt that the electric light would com- 
mand a large business, and make profits. He felt 
satisfied, having had the opportunity of judging, both 
on the continent and in America, that nowhere was 
there a larger development of electric lighting than in 
London at the present time; but although there was 
this considerable development, the gas supply went on 
increasing from year to year. This was considered by the 
shareholders present at the meeting to be a very 
gratifying statement, and it is equally encouraging to 
electric lighting companies. 


Florence to be Lighted.—The Municipal Council of 
Florence have just approved, by a majority, of a con- 
tract, previously arranged with the Italian Edison 
General jElectric Lighting Company, for the electric 
lighting of the principal streets in the centre of that 
city. It is believed that the installation will be com- 
pleted in three montks hence. 


Electricity on Belgian Railways.—Tenders were 
recently invited by the Belgian Minister of Railways, 
Posts, and Telegraphs, for the erection of an electric 


light installation at the Namur railway stations. The 


regulations contained in the specification were very 


stringent, and, as yet, the contract has not been 
decided. 


Prizes for Electrical Work.—The Industrial Society 
of Amiens has recently issued the list of subjects for 
which prizes will be given in this year’s competition. 
Among the prizes are three relating to electricity. 
The first will be a gold medal for the best electric 
light installation put up in a manufacturing establish- 
ment, and which has been in operation for at least a 
year. The installation must be more economical than 
if gas were used, it being assumed that in the latter 
case the establishment would have from 300 to 350 gas 
jete, the gas being made by the manufactory itself. 
The second medal will be given for the best application 
of electricity to the chemical industry in the district of 
Amiens; whilst the third gold medal will be awarded 
to the author of the best essay on physics. The choice 
of subjects is left open. The essays will remain the 
property of the Society, and are to be sent in unsigned 
by the 30th April next to the President of the Societé. 
Industrielle d'Amiens, together with. a sealed envelope 
containing the name and address of the author. 


Appointment.—Mr. William John Hancock, M, 
E.E., Assoc. M. Inst. C.E., Superintendent of Tej.. 
phones in the Railways Department, has been appointeg 
to be Superintendent of Telegraphs and Telephone 
in the Postal and Telegraph Department, Wotan 
Australia. 


Obituary.—W. H. Snell.—We have great regret in 
announcing that Mr. W. H. Snell, who has during the 
past two years edited the Hlectrician, died on Wednes. 
day night. He had been ailing for some mont 
was unable to attend to his journalistic duties, but it 
was hoped that a complete rest would have 
him to health again. To his friends and those asso. 
ciated with him in the conduct of our contempory we 
offer our sincere sympathy. 


Removal.—For the greater convenience of shipping 
companies, merchants, and other customers in the 
City, the United Asbestos Company, Limited, have 
removed from 161, Queen Victoria Street, to ine pre. 
mises recently occupied by the East and West India 
Dock Company, viz., Dock House, Billiter Street, E.C,, 
close to Fenchurch Street and other stations, 


Idle Rumour, — A Netherland’s correspondent, 
writing under date of February 26th, asks us if 
there is any truth in the rumour which ha 
reached him that the Deptford station was to 
be closed, owing to the dangers which had attended 
the employment of high tension currents in 
America. We have heard nothing to lead us to 
anticipate such an end to the stupendous labours of 
Mr. Ferranti, on the contrary much activity seems to 
be shown in laying down the mains, so it is hardly 
necessary to say that our correspondent must have been 
misinformed. 2 


The Brighton Lighting Scheme.—Mr. Crompton 
has been requested to report to the Lighting Com- 
mittee of the Brighton Town Council concerning 
the proposed scheme for electrically lighting the 
Borough. He was asked for advice on—l. The best 
system of generating and distributing the electric cur- 
rent in Brighton ; 2. The sites or site most convenient 


for generating centres; 3. The cost of plant ; 4. Work- 


ing cost ; 5. On the use of the Corporation ash yard as 
a site for a central station with the object in view of 
utilising a portion of the town refuse as fuel ; and 6. 
The comparative advantages of steam and gas engines 
for working the generating plant. His report may be 
seen in our other columns, and it is significant to note 
that it coincides very closely with the estimate of Mr. 
Shoolbred, Messrs. Killingworth Hedges and Ince to 
the contrary notwithstanding. The percentage he 
allows, after an extended experience, for the deprecia- 
tion on accumulators, ought to convince these gentle- 
men on this point. 


Ealing Electric Lighting.— We understand that the 
Maxim-Weston Electric Company have decided not to 
proceed further with their application to Parliament 
for a provisional order during the present Session. The 
company sought to acquire powers to erect and main- 


tain an electric lighting station at Ealing, and to supply 


with electricity the district comprising the Broad ets 
the Mall, part of the Uxbridge Road, part of Hig 
Street and Haven Green, as far as the Metropolitan 
Railway Station. 


The Telephone and Parliamentary Debates,— 
interesting use was made of the telephone on Friday 
night. Mr. Gladstone and a party, including sevé 
well-known members of the House of Commons, were 


dining in Stratton Street at the house of a gentleman 


who has a private telephone communication with one 
of the Whip’s rooms at the House of —, 
Through this medium the exciting course of events 
the House as they developed was made known to 
party in Stratton Street. 
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nches.—It is stated that Messrs. T. B. 
eon Rutherglen, have secured an order for 
four electric launches from Messrs. Morton and 
Williamson, Glasgow, acting, it is understood, on behalf 
of the Electric Traction Company in London, who will 
themselves supply the electrical apparatus for pro- 

lling the launches. They are intended for service on 


the Seine. 


ubber.—The * shortage ” in the rubber crop 
Py said to be about 1,000 tons, and it is owing 
to this that the price has increased. Considerable 
speculation has been going on inthis commodity. The 
resent season ends with this month, and the next 


begins in July. 


The St, Pancras Lighting.—At the weekly meeting 
on Wednesday last, the recommendation of the lighting 
committee, that £10,000 be given for a site for a central 
station in Stanhope Street was adopted, and the 
necessary permission was granted to borrow the said 
sum from the County Council. 


American Progress.—As an indication of how time 
is utilised in America, we have just received a letter 
from a correspondent, dictated and typed on board the 
train named the Pennyslvania, Limited. This train is 
provided with every comfort, including such luxuries 
as ladies’ maids, stenographers, &c. 


A Loss in Telegraphs.—The revenue of the Post 
Office telegraphs is returned at £2,129,000, the expendi- 
ture being £88,604 above the receipts. 


Telegraphists’ Grievances.—Government telegraphists 
are combining to bring their grievances before 
Parliament and the public, having failed in their 
attempts to obtain redress from the official quarter. 


Fires Caused by Electric Wires.— According to 
Reuter’s New York agency, two more serious fires have 
been caused by electric wires. One occurred at a 
brewery at Elizabeth, New Jersey, the damage being 
estimated at 25,000 dollars. The other broke out in a 
dwelling house at Schenectady, New York, and the 
owner was suffocated on returning to his burning home 
in the hope of saving some of his property. 


Electric Boats on the Thames.—By next June it is 
expected that there will be twenty-three or twenty-four 
electrically-propelled launches upon the Thames. 


me house-boats are being fitted with the electric 
ight. 


Morgan’s Electric Signalling System.—The system 
described in our columns may be seen, by appointment, 
in working order, at the Westminster Palace Hotel ; 
further information may be obtained at the office of 
the Syndicate Company, 76, Finsbury Pavement. 


Recent Interruptions and Repairs to Submarine 
Cables and Land Lines to February 25th, 1890 :— 


Between. Interrupted. Repaired. 


Cable.—Punta Rassa-Cay West 18th Jan., 1890 24th Jan., 1890. 
Chorillos-Mollendo ... Feb. ,, 24th , 
dline.—Moulmein-Bangkok 4th »» », 

” Saigon-Bangkok ... 21st a » Still interrupted 


> The Institution of Electrical Engineers.—On Thurs- 
ay, March 13th, 1890, there will be taken the adjourned 
à sion on the following papers : “The Theory of 
rmature Re-actions in Dynamos and Motors,” by 


| James Swinburne, member, and “Some Points in 


ynamo and Motor Design,” by W. B. Esson, member. 


An Alteration in the Pre 
| payment of Telegrams.—In 
2 future, when a sender of a telegram has paid for 
to of a reply thereto, and a pass delivered 
addressee enabling him to send a telegram, if such 


pass be not used, the postal authoriti i 
t ll 
of same, refund the vet ies will, on receipt 


Electric Light Installations in France.—From a 
table which is published in the Annales Télegra- 
phiques we gather that on the 3lst December, 1888, 
there existed in France 151 installations for electric 
lighting and the transmission of power directly under 
the supervision of the Administration. These installa- 
tions comprise all those in which the electromotive 
force exceeds 60 volts for alternating currents, and 500 
volts for continuous currents. A very large number 
of installations are in operation and many of these are 
not mentioned in the table referred to, such as those 
located in private establishments, manufactories, rail- 
way stations, &c., since the electromotive force 
employed does not reach the limit at which Govern- 
ment inspection is required. We notice that among 
the various forms of mechanical power made use of, 
turbines number 49, water wheels 7 and gas engines 7. 
The installations quoted are in general on the two-wire 
system, and it is stated that the maximum quantity of 
current per square millimetre of conductor is from two 
to three ampéres. The towns which possess more than 
one installation under Government supervision are 
Paris with eight, Marseilles and Bordeaux with three 
each, while Thury-Harcourt, Toulouse, Rives, Nancy, 
Verdun, Roubaix, Dunkerque, Clermont-Ferraud, Le 
Mans, Rouen and St. Germain-lés-Corbeil, have two 
each. At the works of Le Creusot there are three 
installations. | 


Electricity and Ships’ Compasses.—Lieut. W. H. 
Schultze, superintendent of compasses of the U.S. 
Navy, has been investigating the question of the effect of 
lighting by electricity on ships’ compasses. The deflec- 
tions produced on compass needles by the dynamos 
are, he finds, very decided, in some cases as much as 
2°. He recommends that the position of the dynamos 
should be a condition secondary to that of the com- 
passes. In determining this question the induction of 
magnetism in bulkheads and other vertical as well as 
horizontal steel and iron must not be overlooked. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Laing Electric Light and Power Company, Limited, 
—The annual return of this company, made up to the 
20th ult., was filed on the 23rd ult. The nominal 
capital is £1,000,000 in £10 shares. 12,007 shares are 
taken up, and of these 12,000 are considered as fully 
paid. Upon the remaining seven shares the full 
amount has been called and paid. 


Eclipse Electric Lighting Syndicate, Limited.—The 
annual return of this company, made up to the 7th 
March, 1889, was filed on the 27th February, 1890. The 
nominal capital is £20,000 in £1 shares. : 12,127 shares 
are taken up, 10,007 being considered fully paid. Upon 
2,120 shares the full amount has been called and paid. 

The return for the present year, made up to the 19th 
February, was filed on the 27th ult. At the date of the 
return 14,857 shares had been taken, 10,527 of these 
being considered fully paid. Upon 4,330 shares the 
full amount has been called and paid. | 


John Wild & Co. Limited (Mechanical and Elec- 
trical Engineers).—The statutory return of this com- 
pany, made up to the 3rd ult., was filed on the 27th 
ult. The nominal capital is £10,000 in £5 shares. 
850 shares are taken up. Upon 160 shares the full 
amount has been called, and there has been £2 per 
share called upon the remaining 690 shares. The calls 
paid amount to £2,180. 

At an extraordinary meeting of the company held at 
registered office, Falcon Street, Oldham, on the 20th 
January, a resolution was passed adopting special 
articles of association in lieu of Table A of the Com- 
panies Act, 1862. This resolution was confirmed on the 
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10th ult. and was duly filed on the 22nd. Under these 
articles the number of directors is not to be less than 
three nor more than five, qualification 20 shares ; the 
first are John Wild, of Chadderton ; J. H. Foster, of 
Oldham, and J. S. Hulton, of Greenfield, near Oldham ; 
remuneration as ordinary directors £20 per annum. 
Mr. John Wild is appointed managing director. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Telegraph Construction and Maintenance Company, 
Limited. | 


Tue twenty-sixth ordi general meeting of the shareholde 
was held at the company’s offices, 38, Old Broad Street, London, 
E.C., on Tuesday last, Sir George Elliott, Bart., M.P., in the 
chair, to receive the report of the directors (published in the last 
issue of the EzecrricaAz Review) and accounts. 

The Secretary having read the notice convening the meeting, 
also the minutes of the ordinary general meeting of February 6th, 
1889, which were thereupon signed, and the report having been 
accepted as read, 

The Chairman said : This being his first appearance as chairman 
of the company, he thought it incumbent upon him to make a few 
remarks. Having briefly alluded to the loss sustained by the 
company in the death of Sir Daniel Gooch, under whose adminis- 
tration the company had enjoyed an unbroken period of prosperity 
for so many years, he passed to a short explanation of the reasons 
which had induced him, the speaker, to comply with the unani- 
mous request of his colleagues to accept the office of chairman. 
As some of his hearers were aware, he had been a director of the 
company ever since its formation—some 26 years since, after 
having been for ten years previously an active partner in the 
business, that was to say, before it became the company’s property. 
It would be affectation, therefore, on his part to deny that he 
possessed as clear a knowledge of all its workings as any indi- 
vidual could well have. He had only to add that he took as keen 
an interest in its prosperity as he did when it was partly—he 
might say chiefly—his own property ; and the shareholders might 
be confident that no effort would be wanting on his part to secure 
its continuous success. That success had, in his opinion, hitherto 
been due in no small measure to the policy adopted by the board 
from the first, that was to say, while giving the shareholders every 
information which they could reasonably desire, it had always 
maintained a wise reticence in regard to business matters, the 
publication of which might injuriously affect the company’s 
interests. The shareholders had hitherto accepted that policy, 
and had placed that confidence in their directors, without which 
they could never have achieved this success. He trusted that in 
the interests of them all that course might still, in a t measure, 
be followed ; of course there had been other causes to which the 
company’s prosperity was due, and he would be wanting in fair- 
ness to the executive and permanent staff of the company if he 
omitted to say that that prosperity was very largely attributable 
to the energy, ability, and industry always exhibited by them. 
His predecessor had had perfect confidence in the arrangements 
of the executive officers of the company, and the speaker could 
truly say that he entirely shared that feeling. He was very glad 
to say that some of the most active of those officers had been 
officers under him before the company was formed. As regards 
the work carried out in the past year—which the shareholders 
would have judged by the report—they had not much to com- 
plain of. Their profits had largely been due to improvements in 
their general business other than the mere submarine telegraph. 
It was very satisfactory to know that they had something else 
besides the submarine telegraph upon which they could rely. As 
regards the future, so far as they were able to judge at this early 
period of the year, the prospects were favourable. They had two 
contracts in hand, one of which was already commenced, viz., the 
cable between Australia and New Zealand; while the other, the 
renewal of a portion of the Madras-Penang cable, would be taken 
in hand in the following week. Work was always arising. It had 
always appeared as if there was no great future for the company, 
but they had never failed to find the demands upon them of a 
nature to keep them fully employed, or nearly so. They had an 
excellent staff of agents and an admirable managing director, and 
a staff of men who were really the pith, so to speak, of their busi- 
ness ; who made their cables and laid them ; and he thought so far 
as that portion of their business was concerned they stood far, far 
away unrivalled by any other company. He now begged to move 
the adoption of the directors’ report and accounts for the year 
ending the 31st December, 1889, and the payment of a dividend of 
363. per share (in addition to the 12s. interest and dividend paid 
the 30th June, 1889), upon all shares of the company for the past 
year, such dividends to be paid free of income tax. 

The motion was seconded by Mr. Campbell and accepted nem 
con. 

The Chairman then moved the re-election of Sir Thomas Fair- 
bairn, Bart., and Mr. James Pender as directors of the company. 

The resolution was seconded by Admiral Sir Geo. H. Richards 
and carried unanimously. 

Mr, Croft then moved the re-election of Mr. John Gane at the 


same remuneration as last year, and of Mr. James Clegg 
auditors of the company. eet 
The motion was seconded by Mr. McKay and carried unani. 
mously ; and with a vote of thanks to the chairman and board of 
directors the meeting came to a close. | 


The Westminster Electric Supply Corporation, 
Limited, 


AT an extraordinary general meeting of the com hel 
registered office, No. 4, Victoria Manslons, on wae 
day, the 5th day of March, 1890, at 12 o’clock noon, Lord 
Suffield presiding, no reporters were admitted, but it was under. 
stood that the following resolution was proposed :— 

That the articles of association be altered in the following 


manner :— 
(a) In Article 7, after the words, “ purchase of,” the words, 
*‘or lent upon the security of,” be inserted. 

(b) In Article 18, after the words, “all the shares,” the words, 
“ not fully paid,” be inserted. 

(c) In Article 33, the words, “such form as the directors shall 
from time to time approve,” be struck out, and in lieu th 
the words, ‘ the usual form of transfer,” be inserted. ‘ 

(d) In Article 36, after the word, “ Shares,” the words, “ whether 
fully paid up or not,” be struck out. | 

(e) In Article 85, the words, ‘and shall have paid to the 
company, in cash, £10 for the expense of giving notice as pro- 
vided by the next following article. Any surplus of the £10 
over the expense s be returned after the meeting,” be 
struck out. 

It was also understood that the resolution, if passed by the 
requisite majority, would be submitted for confirmation, as a 
special resolution, to a second extraordinary meeting, which will 
be subsequently held. 


The Brush Electrical Engineering Company, Limited, 


Tue following circular has been issued to the shareholders :— 

“Six months having elapsed on the 10th February since the 
registration of the Brush Electrical Engineering Company, 
Limited, the directors have pleasure in stating that practi 
the reconstruction has been completed, and that the business of 
the company is established on a satisfactory and permanent basis, 

“ The total amount of orders received by the company is very 
satisfactory, and the prospects for the future are highly encourag- 
ing. The works of the company in London, at Loughborough, and 
on the Continent are fully occupied, and the extensions of the 
Falcon Works at Loughborough are making rapid progress to 
wards completion. 

“ The directors have decided, in view of the satisfactory volume 
of business transacted during the past six months, to pay a divi- 
dend on the preference shares, and warrants for an interim divi- 
dend on these shares at the rate of six per cent. per annum, from 
the 10th August, 1889 (the date of registration of the company), 
to the 10th February, 1890, are issued herewith. 

“ The books of the company will not be made up until the close 
of the year, and the directors reserve the question of a dividend 
on the ordinary shares until the complete accounts are before 


them. 
“ By order of the Board, 


Garcxe, Manager and Secretary.” 
lst March, 1890. 


The Direct United States Cable Company, Limited.— 
The Direct United States Cable Company, Limited, notify that 
they have opened to the public at 40, Hope Street, orn 
a new station for the acceptance, transmission and delivery 
American telegrams. This station will be found most conve 
niently situated for American cablers. 


TRAFFIC RECETPTS. 


The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ending February 28th, 1890, amounted to £5,025. 


The Cuba Submarine Telegraph Company, Limited. The estimated traffic rue 
for the month of February were £3,300 as com w aoe aber, eat 
sponding month of last year. The receipts for the month of Nove ’ 
mated at £3,000, realised £3,112. en 

The Direct Spanish Telegraph Company, Limited. The estimated receipts 
the mont of February were £2,225, veainst £2,008 in the corresponding period 
of last year. 

The aura Telegraph Company, Limited. The receipts for the month of F of 


Pp 
890, amounted to £53,347 against £54,611 in the corresponding month 
year. 


The 

The Eastern Extension, Australasia and China Telegraph Company, Limited. 
receipts for the month of February 1890, amounted to £38,466, as against 31,4 
in the corresponding month of 1889. 189, 


ary, 

The Great Northern Telegraph Company, Limited. The receipts in Febru 

£19,300 ; 1st January—2s8th February, 1890, £39,000 ; corresponding months, 188, 
£42,000 ; corrresponding months, 1888, £41,800. - 

West India and Panama Telegraph Company, Limited. The estimated tr e receipe 
for the half month ended the 15th February are £3,038, as compare’ patel 
£2,703 in the corresponding period of 1889. The November recelp 
at £5,930, realised £5,989. kai 

The Western and Brazilian Telegraph Company, Limited. The receipts ts payable to 
ending February 28th, after deducting the fifth of the gross rece p 
the London Platino-Brazilian Telegraph Company, Limited, were 


for 
The West Coast of America Telegraph Company, Limited. The gross earnings 
the month of Februury, 1890, were £4,500. 
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Callender v. Grant.—This case came on for hearing 
last week before Mr. Justice Chitty in the Chancery Division 
‘ch Court of Justice. The plaintiff and defendant both carry 
on business in the City of London, not very far from each other, 
and the plaintiff sought an injunction against the defendant, 
restraining him from parting with an alleged agreement or 
arantee, and from proceeding in an action in America by 
eich he sought to enforce the alleged guarantee. The motion 
was made in the action, which was brought for delivery up of the 
alleged guarantee to be cancelled. Last year the defendant went 
to the States as agent for the plaintiff, who with certain other 
ns was interested in the Callender Insulating and Water- 
proofing Company. He took with him an authority from the 
plaintiff empowering John M’Lagan Grant to receive moneys from 
the company or the liquidator thereof, and he was to be paid 10 
per cent. cash on all sums recovered by him. The defendant 
went to the States on August 24th, and returned on September 
30th, 1889, and when he got back there were matters in dispute 
between him and the plaintiff. He then made a claim against 
the plaintiff in respect of certain shares and debentures of the 
company which he alleged he was induced to take by the repre- 
sentation of the plaintiff. On December 4th, the defendant’s 
solicitor wrote to the plaintiff on the subject, for an action was 
threatened. Plaintiff’s solicitor offered to accept service, but an 
action was not instituted. On February 14th the plaintiff 
received by post from New York a document which purported to 
be asummons of complaint for the present plaintiff to appear in 
an action in the States Court of King’s County, New Jersey, to 
answer a claim for $15,000, with interest at 6 per cent. on the 
guarantee. He now moved for his injunction on the ground that 
the proceedings were vexatious, and that if the defendant felt 
ieved, as both parties were British subjects and in business in 
London, he should have brought his action here. Mr. Justice 
Chitty considered that the proceedings in America were vexatious, 
and he granted the injunction restraining them, and also re- 
straining the advertisements, which were calculated to do harm to 
the plaintiff, who had business relations in America, ordering the 
defendant not to part with the alleged document, and to pay the 
costs of the motion now. 


United Telephone Company v. Theiler.—This was 
a motion for judgment in default of pleadings in an action brought 
to restrain infringement of the plaintiffs’ patents, which came up 
in the form of a short cause on Saturday last, before Mr. Justice 
Chitty, in the Chancery Division of the High Court of Justice. 

Mr. MickLEm, on behalf of the company, said the particulars 
of breaches indicated what the plaintiff company complained of. 
Certain instruments were supplied by the defendant to the Secre- 
tary of State for War, but, the Secretary of State for War bei 
protected by privilege, the company had only been able to procee 
against the defendant. His friend, Mr. Daldy, appeared for the 
defendant, and consented to judgment in the usual form. 

Mr. Day assented, and after some discussion, 

His LorpsmiP gave judgment for the plaintiffs according to 
the minutes agreed upon, and ordered the usual inquiry as to 


ELECTRIC LIGHTING OF BRIGHTON. 


Mr. Crompton’s Report. 


1. Ow the best system of generatin istributi i 
e best g and distributing the electric 
current in Brighton.—As I understand that your Council have 
— y decided that a system of distribution em ploying storage 
ries should be adopted for Brighton, and that the electric 
4 co Pasi should not be dangerous to life, on all of which 
sonst Ao oroughly agree with your Council, it is unnecessary for 
maby dy rs the merits of the alternating transformer system, or 
“: er high pressure system. The system that we have been 
À. = gr in London, at Kensington, and elsewhere, and which 
pr a ” definitely adopted by several other of the most 
red a London companies—viz., Westminster Company 
inte 4 ill Company, is practically the same in all essential 
fy od 2 m use at Liverpool, Bradford, Berlin, as well as 
Ph de n Central Station in America. In the last cases, 
the io ot accumulators are only now beginning to be used to 
hand by ” that I have used them at Kensington ; but in all 
cite of mains has been laid down in the streets, supplied 
rer ty currents of comparatively low pressure, which are 
of dynamo machines arranged in parallel 
seriously Pr À allure or stoppage of any one machine does not 
ions, the b s supply. At Kensington, andinthe newer London 
cireuit with te wt of accumulators are also kept in parallel 
generating machivery ah so that even if the whole of the moving 


is still supplied to th sae be accidentally stopped, the current 


' electricity for lighting purposes which wi 


be satisfactory to the 
consumers, yet I do not blind myself to the fact that these 
accumulators are the most expensive part of the plant, both as 
their first cost and as regards their cost of after-main- 
tenance. In fact the result of experience has shown that it is 
not prudent to provide a less sum than that equal to 12 cent. 
on the original cost of the accumulators to meet the cost of annual 
repairs and renewals in order to keep these accumulators 
nently in a satisfactory condition. Long experience, however 
has shown us that on the rest of the generating plant a sum of 
5 per cent. on the steam machinery and 3 per cent. on the dynamo 
machinery is gufficient. It is therefore imperative to reduce the 
money spent on accumulator plant as far as this is consistent with 
obtaining the objects required from it. 

In considering the requirements of Brighton we must look 
forward to the probable demand for electric lighting in five years’ 
time. The plant that is to be now laid down should be so designed 
that it can be easily enlarged as the demand increases, as little 
money as possible being wasted on the purchase and fixing plant 
which will have to be hereafter altered or removed as the demand 
increases. 

Following out this idea, I think, without doubt, it will be best 
to fix on one or two sites which have been pointed out to me near 
the centre of the town, one at Black Lion Street and one to the 
north of Church Street, and at one of these sites to put down a 
certain amount of generating plant and accumulators, and from 
this central station lay down a system of mains which may be 
described as consisting of two long mains parallel to the sea, one 
laid from the western end of King’s Road and along Junction 
Parade, and the other from the western end of Western Road to 
the east end of North Street. These would be connected by four 
mains running approximately north and south, the centre and 

rincipal one running along Church Street to Queen’s Road and 
est Street, the western one through Montpelier Road from 
Western Road to King’s Road. The eastern one down East Street 
to Junction Parade, and the remaining one connecting North 
Street with King’s Road through Ship Street, Prince Albert Street, 
and Market Street. The approximate length of these mains ap- 
pears to be about 5,100 yards, and I have estimated that the total 
cost of laying conductors in culverts throughout from end to end 
on the system I have successfully employed in London, and in- 
cluding the cost of making these culverts of sufficient size for all 
possible future requirements, but including only as much copper 
as will be required for your earlier demands, will be nine thousand 
five hundred pounds (£9,500). 

2. Next as to the site or sites at which the electricity should be 
generated.—Bearing in.mind that one object of your Council is to 
get to work on a moderate scale as quickly as possible, I think 
that for present p , as I have stated before, the choice of 
the available generating sites lies between that in Black Lion 
Street, which is already Corporation property, and the site which 
has been pointed out to me on the north of Church Street, and 
which is marked B on the plan attached. The choice of generating 
sites depends on: Ist, its position in regard to the district, i.e., 
that it should be as centrally placed as possible; 2nd, that it 
should be so placed as to give a minimum of nuisance and annoy- 
ance to the neighbours. In this we may include the placing it so 
that fuel can be carted to it and ashes can be carted away with the 

Now, although your site in B ion Street pogsesses a pe 
advantage in its central position, and that your buildings could be 
commenced on it without further delay, yet it has been pointed out 
to me that a tall chimney shaft on this site would be an objection 
on account of its nearness to the Town Hall and other prominent 
buildings, and that if the chimney is made of moderate height 
there is danger of nuisance from the steam beating down to the 
windows of the adjoining houses. Further, this site is only just 
large enough for the purpose, and being bounded on the north 
side by private property which possesses ancient lights, the 
building on this side can only be carried to a very moderate 
height ; and further, bearing in mind that the only*two nuisances 
which can be caused by a central electric station are: 1. Com- 
municating vibration to the neighbours, and 2, steam escaping to 
the chimney, i think, on the whole, that all these difficulties will 
be more completely avoided on the site B to the north of Church 
Street than site A in Black Lion Street. Site B ap to be 
free from all the above mentioned objections. It is fairly near to 
the railway station,so that the carting of coal to it will be only over 
a very short length of the streets. This site appears to have only 
one disadvantage, that it is not quite so central, and therefore the 
mains will cost somewhat more, but this sum has been allowed for 
in the estimate I have above given, and there is also some doubt 
whether your Corporation could obtain possession of it at an early 
date. If this last matter can be got over, I think when all the 
circumstances are weighed, this site is to be preferred. 

3. On the Cost of the Plant.—I have attached an estimate of 
the plant costing £30,000 which is sufficient to supply electricity 
for 5,000 16 C.P. lamps lighted simultaneously. is estimate 
includes the item for mains above mentioned, it includes what I 
believe to be an ample sum for accumulators sufficient for your 
purpose; in fact, from my knowledge of the business, I can state 
there are many contractors who would be prepared to carry out 
the work in a thoroughly satisfactory and substantial manner for 
this figure. It is not easy to state with exactitude what number 
of lamps will be required to be attached to this system in order to 
reach a certain output per annum, i.e., the sale of a [certain 
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number of units per annum. Until this is determined it will be 
impossible for you to fix a price per unit or to estimate what will 
be your income from the sale of electric current, but as it is of 
the highest importance that your committee should be able to 
form an opinion on this point, I place at your dispusal the follow- 
ing data which I have obtained from London experience. At 
Kensington we find that if the number of lights supplied to shops 
exceeds that supplied to private houses that a plant of the size 
I am now proposing for Brighton would be sufficient for only 
about 12,500 lamps attached to it; whereas if the proportion of 
lights supplied to private houses is considerably in excess of 
that supplied to the shops, then we may safely attach 15,000 
lamps to the same plant, and with a proportionate increase of 
income, If we take the latter case, the income at the London 
rate of 8d. per unit would ba £13,500 per annum, but at the 
proposed Brighton rate of 6d. it would be a trifle over £10,000 

r annum. 

4. On the cost of working the plant.—I attach a table showing 
the cost of producing electricity worked out from data obtained in 
London, and which shows there will be a sufficient margin of profit 
so soon as the number of lamps attached to the system reaches 
7,500. I have given additional data to show how ogee! the cost 
will be reduced as the quantity sold increases. The cost of elec- 
tric energy, like that of gas or of many other commercial products, 
depends within very wide limits on the scale of production. Thus 
it will be seen that it is not until the proposed plant has sufficient 
lamps attached to enable it to work to an output of 400,000 units 
that the cost price can be reduced below 2°858 per unit. I should 
have no difficulty in showing you that if the plant was extended 
to an output of one million units per annum, the working cost 
could be reduced to 2d. per unit sold. In all these tables of work- 
ing costs, the principal items for coal, oil, water, and labour are 
filled in from experience of actually working this system in London 
and elsewhere. 

I must call your attention to my method of calculating repairs 
and renewals. This question has been recently very fully dis- 
cussed by a committee of which Sir Frederick Bramwell was a 
member, and after considering the practice of gas and water com- 
panies, it was decided that the best method of dealing with the 
accounts of electric light companies as regards repairs and renewal 
fund is the following :—To set aside the following percentages on 
the value of various portions of the plant, and from the sum thus 
produced to deduct whatever is spent during the current year, 
and place the balance (if any) toa renewal fund. Bythis method 
sufficient money is provided to keep the plant in its original con- 
dition ; that is to say, in perfect repair for any period. The per- 
centages are as follows :—On the value of buildings, 2} per cent. ; 
dynamos, 3 per cent.; steam engines, boilers, steam pipes, switch- 
boards, meters, and other machinery of the same class, 5 per cent. 
Accumulators, including racks or stands and connections, 14} per 
cent. Mains, all concrete work, copper, glass insulators, 4 per 
cent. All ironwork and insulated cables, forming part of the 
main, 6 per cent. 

5. The proposed use of the Corporation ash yard, site D, as an 
eventual generating site, having the object of utilising the town 
refuse as fuel.—No doubt, when you greatly extend your electric 
generating plant, this matter will then merit your more careful 
consideration, but as the laying of the main to connect it with the 
town will entail a considerable expenditure of capital, Ido not think 
it need now be considered. When the question does arise, no 
doubt it will be an economical one, depending on the balance of 
saving which .you make by using your refuse as fuel after 
deducting from this saving the interest on the first cost and cost 
of maintenance of the charging main, which must be laid down 
from the site D to the centre of the town ; but, in any case, it 
appears that the proper and economical course to pursue would 
be to commence by a series of experiments at your ash yard, to 
determine what is the calorific value of your town refuse as fuel. 
I think the experiments could be carried out very cheaply by your 
own engineers. 

The boiler of your stone-breaking plant could be used on some 
_ day at which the stone-breaking plant is at rest, and the quantity 

of water which could be evaporated by burning a given weight of 
town refuse could be easily determined. If the results were 
sufficiently promising I have no doubt that many makers of patent 
furnaces and town refuse destructors would be willing to join with 
gr in the expense of carrying out the extended experiments. 

f these experiments showed that the calorific value of the fuel 
was sufficiently high to save £1,000 a-year by its use, then it would 
amply justify you in fixing on site D as the main source of supply 
of electricity to the town, as I believe that the interest on cost and 
maintenance of the charging mains will not exceed £500 or £600 
a-year, which would show a nett gain. 

If, however, it is shown that there will be little or no saving 
from the use of the refuse as fuel, then it is for you to consider 
whether your Park Street depôt, marked C on the plan, would not 
be the best of all for such a central generating station. At that 
site you have plenty of space for a very large station. ‘The supply 
of fuel would be comparatively easy matter, as a siding from the 
railway can be laid into the station at a small cost. The cost of 
charging mains from this site to the various distributing stations 
would not be more than one-half of that from the site D to the 
same distributing stations. 

If you eventually supply the town from distant generating 
stations, whether placed at the ash yard or the Park Street depôt, 
you would then require three or four distributing stations, which 
would contain accumulators, and which need be small in extent, 
in fact, resembling the distributing station I showed to various 


members of your committee in Queen’s Gate Mews, South Ken. 
sington. The space for such distributing stations could easil 
found. The use of the generating machinery at the Church § 4 
site should be quaduaty discontinued, part of the site could be 
sold and part of it retained as a distributing station. A portion 
of the Black Lion Street site could also be used as a distributing 

n order to satisfy myself that there is no engineering di 
that stands in the way of supplying Brighton with a = 
energy from either end of the sites C or D, I have made estimates 
and designs in sufficient detail for a large plant to supply elec. 
trical energy sufficient for 200,000 lights distributed over the 
best part of Brighton. The results are quite satisfactory, and if 
your committee wishes to have them, I shall be glad to complete 
them and lay them before you, but they are not n for 
your present purpose, which is that of determining the best plant 
to put down for your present requirements. 

6. On the comparative advantages of steam and gas engines for 
working the generating plant.—In order to compare the two 
methods of obtaining power, I have prepared Tables 4, 5 and ¢ in 
order that they may be put in comparison with the similar 
Tables 1, 2 and 3, which I have worked out for steam power, I 
have said once that the costs which I have given as regards gas 
are not as accurate as [ could wish them to be on account of the 
short time at my disposal. But wherever I have had doubt 
about figures I have rather favoured the gas plant. I have taken 
considerable pains to find out accurately what would be the con. 
sumption of gas per unit with Crossley Ts of the size that 
has been proposed by Alderman Hallett, and I find that his figure 
is probably a fair one, viz.: that a unit can be obtained with a 
Crossley’s engine using Brighton gas at a cost of 1°62d. You will 
see from Table 5 that any slight differences in this, one way or 
the other, will not materially affect the result. 

If you will compare Table 5 with Table 2 you will see that the 
advantage is greatly with steam. One cause for this is that when 
gas engines are used it is absolutely necessary to provide a much 

er supply of accumulator storage than is the case with steam, 


‘and consequently the item for maintenance of accumulators is 


very high ; in fact, nearly three times the amount of the corre. 
sponding item when steam is used. This fact alone is sufficient to 
account for a difference of a thousand a year in the cost of repairs 
and renewals. The saving we must credit to steam in the case of 
fuel and labour is not so marked, amounting to only about £3004 
year in the case of the quarter output, and £1,200 a year in the 
case of the full output. I have thought it fair to make the 
general expenses the same in both cases. The general result 
shows that not only does a 3,000 kilowatt gas plant cost one-sixth 
more to put down than the corresponding steam plant, but that 
the steam plant can be worked as economically at a quarter out 
put as the gas plant can at half output, and that when we come to 
— output the cost per unit is 2°58d. for steam, against 435d. 
or gas. | 

The floor space occupied will be nearly the same in both cases, 
and, as far as I can judge, the labour will be the same in both 
cases. I think I should here remark that it is by no means easy 
to make a large plant of gas engines perfectly free from being 4 
nuisance to the neighbours. Any attempt to make the engines 
quite silent always results in a great loss of power, and further 
than this, it is very difficult so to deaden the shock of the explo- 
sions as to prevent them being communicated through the founds 
tions or the pipes to the surrounding houses. I know that in 
many cases we ourselves have been successful in this respect with 
gas engines, but we could not hope to be always successful if we 
used them on a very largescale. There is no doubt that all other 
things being equal, it is much more difficult to deaden the vibra 
tion of a gas engine than that of a steam engine. However, there 
is nothing whatever to prevent your committee from putting down 
a portion of the generating plant at the proposed station in the 
form of a gas engine and dynamo, and it would be valuable and 
instructive to us to thus compare the cost. 

In ending my report, I wish to bring strongly before you the 
point to which we engineers can lead you with absolute certainty. 
This point is that we can tell you the exact cost of putting down 
the plant and working it to any desired output, but we cannot 
tell you with certainty the extent to which the demand will arise 
in your town, and as your future profitable working depends 9 
greatly on the extent of this, it is not easy for anyone to advise 
you what should be the price to fix per unit — your wg 
stages. The figures I have put before you may lead you 
suppose that the price of 6d. per unit, which has already been 
mentioned, would be a profitable one, but it is for the — 
who know their fellow townsmen, to form their own opinion 88 * 
the period which will elapse before the required rate of output 18 
obtained. 

Then follow several tabular statements. The first has relation 
to steam power, and is as follows :— 


Cost of plant for 330 kilowatts, or 15,000 16-C.P. lamps. 
Maximum number of lamps lighted simultaneously, 5,000 23,000 
Generating plant—boiler, steam engines, steam-pipes, 10,500 

dynamos, switch-boards, &c.  … “es 


Mains... 
Accumulators ... 
Meters and house connectious 


Total eee 


| 
| 
270 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


manon 7, 1890.) 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 271 


ement of the cost of working at various rates 

Next à tes ps" to full load. The calculations are too 

of | come in these columns exactly as they appear, but the 
eus f figures below are based on, first line, 3,750 lamps 
tached and 100,000 units sold ; second, 7,500 lamps and 200,000 
aa third, 11,250 lamps and 300,000 units; fourth, 15,000 lamps 

and 400,000 units. 


| 
825 900 | 500 2,225 | 5:35 
1,450 1,000 | 600 3,050 | 3675 
2,000 1975 | 800 | 4075 | 3-25 


If interest on £30,000 at the rate 4 per cent. be added, then the 
cost per unit will be increased as follows :— 


Units sold. Cost per unit in pence. 
100,000 eee 

200,000 eee eee eee eee eee 5'1 

300,000 ona ees ses 4°22 


The following explains the method of calculating repairs and 
renewals :— 


& d. 

Buildings 24 per cent. on 3,000 75 0 0 
Dynamos »  0n2,855 … 86 0 0 
Other plant ... 5 », on 7,645 ... 380 0 O 
Mains ... on 8,500 ... 4210 O 
Mains ... ae dt on 1,000 60 0 O 
Accumulators... 14} ds on 4,000... 580 0 O 
Meters, &e. ... 5 FA on 3,000... 150 O 
Total sie .… 1,873 10 O 


EsTIMATES ON GAS. 


The following is a calculation based on the use of gas instead of 
steam :— 

Cost of plant for 300 kilowatts or 15,000 16 C.P lamps. 
Maximum number of lamps lighted simultaneously 5,000 
Buildings... sos os eee 
12 sets Crossley’s nominal 21 H.P. engines, com- 


L 


plete, with dynamos ... .… és . 10,600 
Switchboards and instruments 1,000 
Accumulators …. sé .… 10,500 
Meters and house connections ae a ... 8,000 

Total £36,600 


And this is the estimated cost of working with gas, the four 
rows representing, as in the steam table, the variations between 
3,750 and 15,000 lamps and 100,000 and 400,000 units sold :— 


Gas, | | | General | Cost per 
as, Labour.) Oil. Repairs, &c. | expenses. Total. unit tod 


675 420 | 100 | 1,600 
1350 665 | 180 |1 
2,025 | 750 | 280 | 2, 
2,700 | 830 | 320 |2 


£ 
500 | 38,295 0 0O 
600 14,535 0 O0! 54 
800 16,025 0 O0! 50 

1,000 | 7,227 10 O! 435 


SE 
coo? 
000082 


REPAIRS AND RENEWALS: GaAs. | 
This is the method of calculating repairs and renewals :— 


Enginesanddynamos.. ... ... 440 0 0 
Switchboards and instruments ace aaa 60 0 0 
Mains … 102 10 0O 
Accumulators ... 1,525 0 0 
Meters and house connections 150 0 

Total ... £2,337 10 0O 


Works! Commirrrr’s REPORT. 


K si de of the Works Committee’s report is as follows :— 
Re À Committee are informed that the Lighting Committee 
dete Be recommend the Council to purchase, as a site for an 
Send à ighting station, certain land and buildings between 
Street to ab and Spring Gardens, and extending from Church 
of which — Road, belonging to Messrs. Vallance, Catt & Co., 
Lightin C y à portion will be required for the purposes of the 
me, ca 8 ommittee, and that the remainder will be available for 
ue to be retained for other Corporation purposes as the 
nr mg determine. The Works Committee regard this as a 
ey ras ybportunity of obtaining the additional space which 
shone ard re required, near the centre of the Borough, as a 
yard tor materials, and in which the water and other carts 


belonging to the Corporation may be placed under cover when not 
in use, and they are of opinion that the surplus land should be 
retained for those purposes. The Works Committee concur in 
the suggestion of the Lighting Committee that in the event of 
the Council adopting this course, £4,500 of the purchase money 
should be apportioned as the price of the portions of the property 
coloured red, green and brown on the plan submitted, which are 
not required for the electric lighting station. The part coloured 
green is let on lease to Messrs. Pollard for aterm of which 12 
years from the 24th June next are unexpired, at an annual rent 
of £80, and the Committee think that the part coloured red will 
be sufficient for their present purposes, and that it will be un- 
necessary to acquire Messrs. Pollard’s interest, whose tenancy 
might therefore be continued, and thus reduce the annual cost of 
the stone yard by the amount of their rent. As the Corporation 
can now borrow money at 3} per cent., the annual charge 
upon the rates in respect of the portions of the property coloured 
red, green and brown on the plan would be as follows :— . 


Interest at 3} per cent. on £4,500 … £146 50 
Less Messrs. Pollard’s rent ... 80 00 
Leaving as the nett annual rent of stone yard 66 50 


Add annual contribution to sinking fund to liqui- 
date debt in 30 years ... ose eee ce ss 16 4 


Total annual charge on the rates ... … £157 1 4 


In conclusion, the Works Committee concur with the Lighting 
Committee in recommending that the property of Messrs. Vallance 
Catt & Co. be purchased on the terms offered, and the Works 
Committee further recommend that the parts of the property not 
required for the electric lighting station be retained for the pur- 
pose of a store yard; that the purchase money be apportioned as 
suggested by the Lighting Committee, and that the Town Clerk 
be instructed to apply to the Local Government Board for sanction 
to borrow £4,500 on security of the general district rates for a 
period of 30 years in respect of such purchase. 


Morions RELATING TO THE SUBJECT. 


Councillor E. A. Dell will submit a motion practically to the 
effect that the supply of electricity by the Corporation be not pro- 
ceeded with. 

Councillor Ballard has given notice to move: “ That this council 
do resolve itself into committee to consider the scheme of electric 
lighting proposed by the Lighting Committee, with powers of 
adjournments and to call in the aid of experts to attend such com- 
mittee, the public and reporters not to be excluded from the 
meeting or meetings of such committee.” | 

And Councillor Blaker has »n the agenda: “ That his worship 
the Mayor be requested to call a public meeting of the ratepayers 
of the borough, to consider the question of the corporation under- 
taking the lighting of portions of the town by electricity.” 


PROCEEDINGS OF SOCIETIES. 


Tho Institution of Electrical Engineers. 
(Continued from page 246.) 


4. Ratio OF ARMATURE SECTION TO FiIEL»D-MAGNET SECTION. 


In the early days of dynamo-designing the cross section of the 
armature core in cylinder machines was very small in proportion 
to that of the field magnets, the copper in the armature was 
excessive, and the air gap correspondingly great. The result was 
an induction no greater than in modern machines, but an enor- 
mous stray field. In the machines made by my. firm six years 
ago, the section of the armature core was about one-third of the 
section of the magnets, the latter being of wrought iron. I may 
say these machines anticipated Mr. Swinburne’s latest notions, 
inasmuch as the 14-inch armatures of those days were loaded to 
25,000 ampére turns. The first great improvement consisted in 
doubling the iron and halving the copper, a machine so modified 
giving about the same output, but with less heating and less 
sparking, and requiring less magnetising force. We got the same 
output for two reasons: first, the decreased magnetic resistance 
resulted in an increased total induction; secondly, of this induction 
a far higher proportion was utilised. The ratio of the armature 
section to the magnet section, when modified as above, stood at 
‘66; but we went much beyond this in increasing the iron in the 
armature, finding that we obtained for every increase, keeping the 
air gap the same, an increase in the induction. The latter was 
not, of course, in proportion, but it was still very considerable, as 
will be realised from the fact that in an armature having a ratio 
of ‘75 the induction was 10 per cent. greater than in one having 
‘6. When Mr. Kapp read his paper here on “ Characteristics,””* 
I mentioned that then the ratio in our dynamos stood at ‘75. 
Since then we have, in machines for incandescence lighting, 
returned to ‘6, for a reason which will be by-and-by apparent. It 


* Nov. 11th, 1886. See Jour. Soc. Tel. Engrs. vol. xv., p. 548. 
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may be mentioned here that when the magnets are of cast iron 
the ratio is ‘33, while the cast iron yokes for wrought iron magnets 
are from two to two and a-half times the area of the wrought 


n. 

I bring this forward because it is of some importance when 
the aim is to construct dynamos having a large output for their 
weight. The weight of the armature is only a fraction of the 
total weight of the machine. The field magnets are many times 
heavier, but, besides these, the bed-plate, bearings, &c., make up 
a large portion of-the weight; and since the weight of neither 
magnets nor bed-plate is increased by an increased armature 
section, manifestly, if a large output for the weight is the object, 
and if nothing occurred to interfere with the process, the cross 
section ought to be increased to such dimensions that for any 
further increase to the total weight of the machine we get no 
corresponding advantage. 

Some interesting experiments to determine this point, which 
completely corroborate my own, were made by Mr. Dugald 
Jackson, of Cornell University, and communicated by him in 
1887 to the American Institute of Electrical Engineers.* These 
experiments can be consulted by those interested; for the 
present my remarks are based on the results obtained. 
Assume that the iron core of a cylinder armature having a 
ratio of ‘6 is one-tenth of the total weight of the machine: 
then, by increasing the ratio to ‘75— that is, roughly, in- 
creasing the weight by 25 per cent.—we make an increase in the 
total weight of 2°5 per cent. But the increase in the induction 
will be about 10 per cent., so that clearly an advantage has been 
gained by increasing the section. If we increase the mass of the 
armature core by 50 per cent., it makes 5 per cent. increase in 
the total weight, but we get 15 per cent. increase in the induction. 
If we go farther we shall still get an increase, but it gets corre- 
spondingly less with each addition to the weight. The actual 
increase may not be in all cases in the proportion I have given. 
Necessarily it depends upon the design of the machine, but 
in the particular dynamo to which my remarks refer the results 
were as stated; and what I wish to point out is that in light- 
weight dynamos the armature must have a comparatively large 
section, and be worked at a lower saturation. Though the output 
for se armature weight is less, the output for the total weight is 
greater. 

There is a limit to increasing the cross section of the armature, 
which is reached when self-induction troubles us by creating a 
tendency to sparking, and cross induction troubles us from the 
diminished saturation of the core. Accordingly the practical 
limit in this direction is fixed for us at about °75, and the induction 
at 14,500 or 15,000 C.G.S. per square centimetre. It must not be 
forgotten that increasing the section of the core increases the 
length of the wire on it by a small percentage. 

Pressing the induction up to high values is not advisable, as 
the magnetism then costs too ds 4 It will be seen from the 
curve, fig. 1, that the magnetising force to produce an induction of 
18,000 per square centimetre is about twice, while the magnetising 
force for 20,000 is more than six times that required for 17,000. 
As the core saturation is increased the stray field is increased, 


Work 1n Eras 


ANDUCTIONgPER SQUARE CENTIMETRE. 
Fra. 14. 


while the heating due to hysteresis is also greater. Everything 
considered, 17,000 per square centimetre is probably the best 
degree of saturation to employ for cylinder armatures, and makers 
who once employed a greater induction are, I believe, coming 
down to this. If we work lower we get on the bend of the curve, 


* ELECTRICAL REVIEW, vol. xx., page 573, 1887. 


or on that part where the angle changes rapidly; so 

possible to obtain in compound machines, with yf lower totes 

such perfect regulation. It may be mentioned in passin that, 

since the loss of potential in the armature and series wind; 
enerally in slow-speed machines a higher proportion of the 

.M.F., in these the difference in the induction on open ci 
and at full load is proportionally greater, and the compounding, 
in consequence, less perfect. 

There is no particular advantage in reducing the induction, 
save that of obtaining a higher weight efficiency. The rodne. 
tion of the loss due to hysteresis is very small, and less than 
might at first sight be imagined. In fig. 14 is given a curve, 
A, B, showing the energy in ergs required to carry a cubic 
centimetre of iron through a complete cycle of magnetisation at 
different degrees of saturation. Induction per square centimetre 
is measured by abscissæ, and the energy by ordinates. It will be 
observed that for 17,000 the energy is greater by about 24 per 
cent. than for 15,000; but for an armature of given output the 
cross section of the core has to be increased in proportion as the 
induction is diminished, and the total work expended in carrying 
the armature through a cycle of magnetisation is, roughly, pro. 
portional to the ordinates of the curve, c, D. To draw this 
curve an induction of 17,000 is taken as the normal, and all the 
ordinates of a, B, multiplied by the ratio of 17,000 to the indue. 
tion. It will be observed that for any specified output there is 
only about 8 per cent. more power wasted in hysteresis at an in. 
duction of 17,000 than at 15,000. 


C c 
D 
A 
= 
B 
0 CURRENT 
C O, Strong field. A B, Weak field. 
Fig. 15. 


In four-pole machines it is usual to saturate the armature tos 
lower degree—about 14,000—and in alternators the induction is 
still less—about 6,000. As the curve, A, B, gives energy 1n ergs, 
the watts expended in the armature are found by multiplying this 
by the number of cycles per second and by the number of cubic 
centimetres in the armature, and dividing the product by 10’. In 
drum machines the induction per square centimetre is rather over 
half of the value given for cylinders, and the ratio of armature to 
field section varies from ‘8 to 1°0. The diameter of the armature 
being fixed with reference to the number and size of conductors, 
there is nothing to be gained by cutting away the interior of the 
washers. On the contrary, by cutting an opening only 
enough for the shaft, the induction is kept low, and the mag- 
netising force for the armature correspondingly small, while the 
heat generated due to hysteresis is also diminished. 


5. INTERFERENCE OF THE ARMATURE FIELD. 


Though iron may vary in quality, and so upset occasionally our 
no po need be experienced in approx” 
mating pretty closely the magnetising force required for a ye 
induction in the armature core. But when we allow a pes 
flow ir. the coils, and so magnetise the core, we superpose ast 
original a second field and the interference between them es : 
the case no longer simple. If we excite the field magnets ‘ 
dynamo with a constant current, and allow currents of various 
magnitudes to flow through the armature, we find on maintain 6 
the speed uniform that the E.M.F. falls as the current 18 
creased. In 1884* some investigations of mine were pub that 
which dealt with this question, and established the result 
when the ampére turns on the armature were few, and the | 
strong, the fall of E.M.F. with a fixed lead was about proporu™" 
to the current. As the field was weakened the line represel” 
the E.M.F. began to bend, until, when it was very weak, 


a 
of inverse characteristic was obtained, as shown in fig. 16. In 


* «The E.M.F. of Dynamo Machines excited by Constant 
Current,” ELEcTRICAL Review, vol. xiv., page 303, 1884 
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| 
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results are similar to those which would be obtained by 
a the winding on the So pe ; the effect due to this being 
prope be the magnets are fairly saturated, and large when they 
far from saturation. It was then observed that the Hefner 
pe Alteneck winding produced least weakening effect on the 
held while the now defunct Bürgin produced most, the Gramme 
taking a position between these two. Since that date electricians 
have falked frequently of the weakening effect on the go of 
the current flowing in the armature ; but though it is admitted 
that the induction is the resultant of the magnetising forces both 
on magnets and armature, the conditions determining this re- 
sultant are by no means clearly comprehended. 
Consider the magnetic system shown in fig. 16. Nand 5 are 


Fra. 16. 


the north and south poles of a field magnet, the magnetising 
currents flowing into and out of the paper as shown by the open 
and crossed circles respectively. There is no current flowing 
in the armature coils, and the lines of force flow from pole to 
pole through the core as indicated by the dotted lines. Imagine 
that the current flowing round the magnet is stopped, and that a 
couple of brushes placed on the collector at 5, Nn, fig. 17, cause a 


Fie. 17. 


aoe, to flow through the armature winding alone. We have 
theo along paths indicated by the dotted lines, and obviously 
dennis this circuit, at right angles to the other, the cross in- 
: = depends, for a given number of ampére turns, mainly 
“À L length and cross section of the air gap. If we place 

ho #8. . at right angles to this position, we have no cross 
fore and fede, an induction taking the same path as the 
is alles L uction, though in an opposite direction. If the current 
me, as ; fy flow through field and armature coils at the same 

field’ in actual machines, we have the distribution of 
being + ed in fig. 18, the lines of force due to the magnets 
botten wd towards the left-hand top corner and right-hand 
ba oy corner of the poles. Where the armature or cross induc- 
on "ocd the magnet, or forward induction, the field in the air 
Pad, Sie ae where the cross induction helps the forward 
rah a field is strengthened. In consequence of this dis- 
es a reference to the brushes, the sections under them 
me active, and, to avoid sparking, a lead must be given, 


which will remove the commutated sections beyond the sphere of 
activity. This lead diminishes the forward induction, at the same 
time diminishing the distortion with reference to the new position 
of the brushes. 


6. Tue Errect or Distortion on THE E.M.F. 


The distortion of the field produces in a dynamo run without 
lead a diminution in the E.M.F., for two reasons—first, because 
the induction acts differentially on the conductors lying between 
the brushes; secondly, because the currents flowing in sections 
active when short-circuited under the brushes weaken the field. 
These local currents induce lines in the opposite direction to the 
forward induction. 


n 


L 
' 
L 


Fra 18. 


Let the machine run as a motor in the opposite direction, the 
currents flowing through the field magnets and armature being of 
course in the same direction. The E.M.F. is induced in the arma- 
ture in the opposite direction, and since in an active coil short- 
circuited under the brushes the current will flow in the direction 
of the induced E.M.F., its effect will be to directly strengthen 
the field as it increases the forward induction. We may say, 
then, that the effect of distortion is to diminish the E.M.F. in a 
dynamo run without lead, and increase it in a motor, owing to the 
local currents generated in the short-circuited coils. | 

The difference in the E.M.F. of a machine run without lead as 
dynamo and motor may be considerable, as shown by Prof. 
Ayrton’s experiments at the beginning of last year.* These 
experiments were made on a drum machine which had a com- 
paratively weak field. I am not quite certain as to whether the 
cause here given is sufficient to account for the difference, but 
I believe that were the brushes adjusted in each case until the 
local currents were annihilated, the same E.M.F. would be, with 
properly laminated armatures, generated by both dynamo and 
motor. That there is a certain amount of power wasted in these 
currents is quite obvious, though from their tendency to lessen 
the distortion in the motor, their magnitude, and the consequent 
waste, is in the motor less. 


7. PosiTION OF THE BrusHES IN Dynamos AND Morors. 


If dynamos are to run sparklessly there must be a lead given to 
the brushes, or, in other words, the point of collection must be 
advanced in the direction of motion until the field passing a 
the commutated sections is just of sufficient strength to stop the 
current, reverse it, and bring it to its normal strength in the op- 
posite direction before the section leaves the brush. Whena 
section is short-circuited under the brush, any lines of force which 
were induced, due to the current flowing in it, are annihilated, 
the current tending by self-induction to continue in the same 
direction round the short circuit. As the section leaves the brush 
a current has to be started in it in the opposite direction, and the 
self-induced E.M.F. opposes this also, thus tending to prevent 
both the stopping and the starting of the current. 

The E.M.F. of self-induction depends, obviously, upon the 
variation in the number of lines through the section which the 
cessation of the current is capable of producing, on the speed of 
the armature, and on the number of turns per section. When an 
armature core is saturated to 17,000 per square centimetre it 
will be realised that the variation in the lines through the section 
which the short-circuiting is capable of producing is very small ; 
in fact, we may say that it is practically negligible. But with 
the smallest amount of self-induction present it takes a certain 
time to effect these changes in the section, and the brush 
must be of such thickness that the changes are effected before 
the short circuit is removed. The brush must be placed in 
advance of the neutral point: in an armature, for instance, 
having 50 sections, presuming that five volts are wasted in the 


* The Electrician, vol. xxii., p. 404, 1889. 
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armature, a section when it leaves the brush must movein a 
field having such strength as will neutralise the effect of self- 
induction, and give one-fifth of a volt over. If the armature has 
100 sections, the field must give a resultant of one-tenth of a volt; 
but the E.M.F. due to self-induction will be in the latter case 
only one-fourth of what it was in the former. By saturating the 
core, and making the sections sufficiently numerous, we can make 
the self-induction as small as we please; and in machines in which 
the current varies from 0 to a maximum, we purposely make it as 
small as possible. The reason is that as the current increases, 
the variation in the E.M.F. of self-induction does not corres- 
pond with the variation in the shape of the field for different 
positions of the brushes, perfect adjustment for all currents being 
therefore difficult. By making the self-induction very small we 
get a close approximation to perfect adjustment; we can place 
the brushes very little in advance of the zero position, reducing 
in this way the adjustment for variation in the current to a 
minimum. 

We see, then, that in a dynamo the brushes must be set in 
advance of the neutral point, and that self-induction increases 
the lead. Is the trail in a motor similarly increased? The 
answer is that it is. The brushes must be set in a motor behind 
the neutral position so that the induced E.M.F. is in the same 
direction as the current to be started in the section, and so that 
the E.M.F. of self-induction which opposes the starting is 
neutralised. It appears that the best position for the brushes 
‘in a motor is the position in which they have about the same 
trail as they have lead when the machine works as a dynamo 
and that in a motor the trail is increased by self-induction. In a 
dynamo the sections are short circuited after they pass the neutral 
position, in a motor they are short circuited before they arrive at 
the neutral position. 


8. Tue Loap To BE CARRIED BY ARMATURES. 

Assuming that a machine is properly designed, a position can 
be found for the brushes where the sparking is nil. If, on the 
other hand, the machine is badly designed, or if the current 
carried by the armature is too great, a sparkless collection will 
be found impossible, from the excessive distortion produced by 
the armature field. There is for every machine a certain a 
number of ampére-turns which the armature can carry, beyon 
eng we cannot go without effecting some radical alteration in 
the design. 

Now ‘4 is manifestly of the very greatest importance to know 
to what extent an armature can loaded for a given field. It 
will be understood that the cross induction—that is, the lines of 
force which can be induced by the armature winding—depends 
upon the number of ampère-turns on the armature, and upon the 
magnetic resistances of the various parts which make up the cross 
circuit. Undoubtedly the induction follows the same law for the 
cross as for the forward circuit, though it is difficult to determine 
with accuracy either its magnitude or direction. But we know 
that by far the largest portion of the resistance is encountered in 
the air gap, and that increasing the length of the gap diminishes 
almost in reverse ratio the cross induction. We know also that 
the cross induction depends on the width of the air gap, for the 
greater the cross section of the gap, the greater the cross induc- 
tion for a given cross section of armature core and a given 
magnetising force. It depends also, but to a less extent, on the 
induction in the core. 

The forward induction we can give to a machine may be con- 
sidered as proportional to the cross section of the armature core ; 
for if the magnets are large enough, with sufficient magnetising 
force, we can always in normal types get an induction of 16,000 to 
17,000 C.G.S. per square centimetre. 

Now the distortion of the field depends upon the ratio of the 
cross to the forward induction. In actual machines we have not, 
of course, two sets of lines crossing each other, but the tendency 
to produce a cross induction is manifested in a distortion produced 
in the forward lines. It is to prevent the sparking which would 
ensue, due to this distortion, that a lead is given. 

The cross induction may be reduced in double-magnet machines 
by thinning down the magnets as shown in Fig. 3. This illus- 
trates a type of magnet I designed in 1884, which gave first-class 
results, to the great surprise of many who believed that no good 
effects could be obtained without massive pole-pieces, irrespective 
of the configuration of the magnetic circuit otherwise. For the 
reasons given in Section 3, it is undesirable to reduce the section 
of single-magnet machines with this object. Another plan for 

ucing cross induction is in making the air gap increase from 
the crown of the poles towards the tips, as was done by Messrs. 
Paterson and Cooper in the Lumley machines before I joined 
them, and as is done in some of the Manchester machines for 
another purpose. | 

As both forward and cross induction are proportional to the 
length of the armature, we need not consider that dimension here, 
but simply confine ourselves to the cross section of the armature 
and poles, as shown by the several drawings. A lead being given 
to the brushes, it will be observed that the convolutions lying 
between the two horizontal lines, a,b, and c, d, fig. 19, directly 
oppose the forward induction, along e, f and g, h, since the current 
flows in them in the opposite direction to the current round the 
magnets. The lines of force, which would be sent in an opposite 
direction, may be called the backward induction. This per se is 
of little consequence, as it can be compensated by additional turns 
on the magnets, but the distortion of the fleld, to which its ex- 
istence is due, is of enormous importance. 

It is not my intention to take up time with any calculations 


ting the actual number of cross lines which would te 
induced by the current flowing in the armature, or to try and 
out the exact distribution of the field as modified by cross inde 
tion. For the present I will be content with the statement 
which is, of course, open to criticism—that, roughly, the Cross 
induction is proportional to the ampère-turns on the armature 
and to the width of the poles, measured parallel to ths 
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Fire. 19. 


direction of rotation, and inversely proportional to the length 
of the air gap—i.e., the distance between the polar surface 
and the surface of the armature core. Calling a, the ampère- 
turns on the armature, w, the width of the air gap, and | 
its length, the tendency to induce cross lines is measured by 


#2 ©; and since the forward induction is proportional to the 


radial depth of the core, r, for all sizes of machines, the ratio 
between the above value and r should be similar. In other words, 
the ampére turns which can be carried by the armature are pro- 
portional to the radial depth of the core and to the length of the 
air gap, and inversely as the width of the pole; whence 


Ao Œ —+ 
2° w 


For the purpose of showing to what extent some such relation 
as exhibited obtains in the machines now made, I have given in 
Table II. the dimensions of several taken at random. In the first 
column after the names of the dynamos comes the outside diameter 
of the armature core, which does not enter into our expression. 
Next come the ampére turns carried, followed by the radial — 
in centimetres, with both of which we have to do. In column Y. 
is given the angle in degrees embraced by each pole, while 
columns V. and VI. give the length of the air gap and width 
of the pole. In column VII. is given a coefficient by which 
the right hand side of the equation must be multiplied, in 


TABLE II.—Loaps CARRIED By CYLINDER ARMATURES. 


I. II. III. IV. V. VI. Vil. 
Outside |Ampère | Radial| Angle | Length| Width | co 
Name of diam. | turns | depth | embraced | of the | ofthe | 
machine of arm. | on the | of the | by each air = 
core. arm. | core, pole. gap. | piece. 


| 
| 
| 


Dynamos. | 
1. Gramme ...| 18‘3 | 6,000! 2:65 | 135° | 0°85 | 23°0 | ae 
2. Phenix 22°2 | 6,500! 2°85 | 115° | 0°80 | 240. 
3. Phoenix ....| 27°0 | 9,000! 3°35 | 112° | 0°96 | 28° pl 
4, Crompton ..| 18°3 | 7,560; 3:80 | 135° | 0°96 | 23°5 poy 
5. Manchester| 24:1 |10,500| 5:05 | 139° | 0°80 | 31°0 80,560 
6. Phoenix ....} 33°0 113,509! 5:10 | 115° | 1°10 | 35°5 rgd 
7. Kapp ........ 33-0 113,020 | 5:30 | 140° | 1:25 | 430 84,507 
8. Phoenix .....| 35°5 (18,000 6-35 | 122° | 1:20 | 40:6 | %, 
9. Kapp ......| 368 13,875! 6-10 | 140° | 1:25 | 48°0 97,34 
10. Crompton ..| 39-35 26,400 | 7-94 | 135° | 1:95 | 510 86,369 
11. Phoenix ..... 430 |23,000' 8-90 | 115° | 1:27 | 442 60,94 
12. Phoenix 426 [17,100| 7:30 | 120° 1-27 | 47-0 | 86 

Morors. | | | : | 
13. Immisch ..:| 304 9,000, 6:40 {| 096 | 352 
14. Immisch 380 15,000, 7-60 À 130; 0-96 | 435 | 60,482 
15. Immisch ...| 61:0 27,300 11-40 1:63 | 700 

ta 
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for the sign of proportionality we can in each case 
or ang equality. Loing to the proposition put forward 
this coefficient ought to have the same value in all cases. The 
ment is marvellous when we remember that in machines of 
the same size we have to vary the load considerably to suit 
differentoutputs, and that in the examples given the saturation may 
considerably. The disturbance due to cross induction bears 
about the same proportion in all; the similarity in this respect 
being, in fact, remarkable for machines so dissimilar otherwise. 
The machines Nos. 7 and 9 have iron wire cores, but Mr. Kap 
has kindly given me the equivalent dimension of the 
depths were plates employed instead, and this is what appears in 
column III. The machine No. 4 is given because itis the one 
which departs most from my equation. The ampére turns on the 
armature are here so few—that is to say, there is so little copper 
and so much iron—that I at one time suspected it of being the 
very machine which Mr. Crompton confesses to having designed 
during Mr. Kapp’s absence at Vienna.* In the machine No. 8 
the coefficient +4 been since reduced by narrowing the poles. 
About the motors Nos. 13, 14, and 15 I shall have something to 
say presently. In these the edges of the poles are curved along 
their lengths, hence the two angles in column IV. The coefficient 
is calculated from the mean width. 
Inserting what appears to be the mean value in column VII, 
we have for the ampère turns which may be carried by an arma- 


ure the expression, 
r 1 85,000 


which may prove very useful until we get something more exact. 
We have been taught by experience that diminishing the ampére 
turns, increasing the radial depth, increasing the air gap, or 
diminishing the width of the poles, reduces the distortion and 
cures its attendant evil of sparki 
same thing in another way, for it tells us that the ampére turns 
may be increased in proportion to the radial depth and to the 
length of the air gap, and inversely as the width of the poles. I 
do not wish for a moment to dogmatise on this subject. It is not 
pretended that the expression is complete, as there are doubtless 
many factors upon which the load depends. Amongst these are, 
obviously, the number of sections of the armature, the shaping of 
the pole pieces, and the general configuration of the magnetic 
circuit. But the equation is at least a guide, and if the coefficient 
85,000 is not exceeded, the machine can certainly be made to 
run without sparking. The expression applies equally to arma- 
tures with more than two poles, only in the case of these the 
ampére turns given by it must be multiplied by the number of 
pairs of poles. 

When nosey Bu the radial depth being increased, it is, of 
course, assumed that there is the same induction per square centi- 
metre in the increased section of the core. Again, increasing the 
air gap is not supposed to diminish the induction, as additional 
magnetising furce must be provided to keep it up to its original 
value, We conclude, then, that if the output of a machine of 
given carcase dimensions is to be increased—or, in other words, if 
the ampére turns on the armature are to be greater—the tendency 
to increased cross induction must be counteracted by increasing 
the resistance of the air gap. Some will doubtless be astonished 
to hear that greater output necessitates increased magnetic 
resistance. 

Mr. Ravenshaw has a rule to the effect that in order to pre- 
vent sparking, in cylinder armatures the ampere turns must not 
exceed 35 times the total area of the core in centimetres, or in 
drum armatures, assuming the same induction per square centi- 
metre, 70 times the area, The rule has been applied to the con- 
struction of several types of two and four-pole machines, but it 
does not seem to me ersally applicable, since the number of 
ampere turns allowable depends not only on the area but on the 
relation of the two factors which make up the area. 
Fe. tical men must have rules of some kind. Without them 

cir practice could not be continued for a single day. These 
+ es, written or unwritten, are the results of experience which 
have been aggregated into some kind of applicable shape, but 
Justification for which it would often be difficult to find on 
purely scientific grounds. We have to make our rules as we go 
know engineering intuition and empiricism leading the way, 

“e edge and scientific accuracy following. We can speak with 
authority regarding the utility of a formula which we would be 

1 — to justify scientifically. It is because the rule here 
ap te Proved useful to me that I venture to suggest its use 


t cure drum armatures I have not been able to get such 
où qd. but in Table IIL. are given the diameters and 
There urns on the armatures of some well-known machines. 
De on. to be little agreement, at first sight, between the 
gee r “y the ampere turns; but if these are plotted as 
weer vw hos ordinates respectively, it will be found that a 
deine à ine can be drawn through the intersection of the axes, 
ae ng bbe fair mean of all the points with the exception of 5 
relation de compared with the others are abnormally high. The 
will be a né by this line is a, = diam. in centimetres x 570. 
different Ar-vnaegoun. of course, that the induction may be very 
ternal dia ese armatures, as well as the ratio between the ex- 
of the nn rhone sgh opening. If we take the latter as ‘4 
ver, mpère turns i radial 
of the core, in ranch. ve are 1,900 times the depth 


Journal Society Telegraph Engineers, Vol. XV., p. 546, 1886. 


Taste III.—Loaps Carrizp sy Drum ARMATURES. 


The equation states the 


| Diameter of Ar- 
Name of Machine. mature Core, 
Dynamos. 
1 | Edison, No. 4... 8,440 
2 | Edison, No. 5... ee ssa 18°0 10,330 
3 | Weston, 6 M. ... one ose 18°75 10,488 
4 | Weston, 6 W.I. de ue 18:8 11,200 
5 Weston, 7 M. ... es seu 21°8 16,400 
6 Edison, No. 10 san oe 24'3 1 ',150 
7 | Edison, No. 20 FER ove 243 17,260 
8 | Edison-Hopkinson ... ose 24'5 13,200 
9 . | Siemens 29'2 17,600 
10 | Westminster ... ie es 39°4 : 22,000 
Moross. 
11 | Immisch pew 7,600 
12 | Immisch hie 172 9,000 
13 | Immisch 248 14,700 
(To be continued.) 


Physical Society.—February 21st, 1890. 
(Prof. G. Carey-Fosrer, F.R.S., Past-President, in the Chair.) 


Mr. S. Evershed was elected a member of the society. 

The following communications were read:—‘On # Carbon 
Deposit in a Blake Telephone Transmitter,” by Mr. F. B. Hawes. 
The author exhibited photographs of the interior portions of the 
transmitter on which the deposit had taken place. These portions 
consist of a metal diaphram and a highly polished carbon button, 
and a platinum contact piece carried by a German silver sprin 
placed between them. The diaphragm presented a mottled 
appearance, due to the deposit, but the part which had been 
behind the German silver spring seemed comparatively clean. 
The deposits on the carbon button and German silver spring were 
much less dense than that in the ex of the diaphragm, 
and the space near the point of contact between the platinum and 
carbon was free from deposit. The deposit was fairly adherent, 
considerable rubbing being necessary to remove it, and on exami- 
nation under the microscope particles of copper and metallic 
crystals could be seen. The author believes the deposit due to 
some kind of bombardment of carbon particles, but was unable to 
say why it should occur, or why the varnished diaphragm should 
receive the greater deposit, although$ it was further from the 
carbon than the German silver spring. 

Mr. C. V. Boys said the photographs reminded him of a phe- 
nomenon he observed some time on a glass sheet, against 
which one terminal of a dry pile had been resting for some weeks. 
Just as on the carbon button, the glass near the À peu of contact 
was clean, and had a comet-shaped deposit formed around it. He 
could offer no explanation of the appearance. 

“ The Geometrical Construction of Direct Reading Scales for 
Reflecting Galvanometers,” by Mr. A. P. Trorrer. In a recent 
paper “ On Galvanometers,” by Prof. W. E. Ayrton, F.R.S., T. 
Mather, and Dr. W. E. Sumpner, read before the Society, the 
opinion was expressed that proportionality of scale reading to cur- 
rent was very desirable, and the present paper shows how to bend 
a scale of equal divisions so as to give the required proportionality. 
Suppose the currents required to produce several deflections have 
been experimentally determined. A full size plan of the scale is 
then drawn, and radial lines from the points on the scale at which 
the observations were taken are drawn towards the centre of the 
mirror. Let these radii be numbered 0, 1, 2, 3, &c., commencin 
from zero azimuth. According to the procedure recommended, 
distances proportional to the several current strengths are marked 
off along the edge of a strip of paper, a few inches being left over 
at each end. Call the marks a, b, c, d, &c., a being-the zero point. 
Two points on the radii, 0, 1, and equidistant from the mirror, are 
now found such that the distance between them is equal to that 
between a and b on the strip, and the points marked by five 
needles stuck inthe board. The zero end of the strip is now fixed 
so that the marks, a and b, lie against the needles, and the strip is 
swept round until the mark c coincides with the radius 2, where 
also a needle is placed. Repeating the process gives a series of 
points which on being joined form partof a polygon. A line can 
then be drawn between the inscribed and circumscribing curves, 
which has the same length as the sum of the straight lines, and 
this is the curve to which the original scale may be bent, so as to 
give proportional readings. Diagrams showing such curves con- 
structed from the calibrations of instruments, given in the paper 
above referred to, accompany the paper. The author showed that 
a family of curves may be drawn, each of which satisfies the 
required condition. Of the two limiting curves one is tangential 
to the usual scale line at zero azimuth, and the other passes 
through the vertical axis of the mirror. The flattest of the 
various curves is generally the most convenient. 

Mr. J. Swinsusne asked whether good definition could be 
obtained when such curved scale not equidistant from the mirror 
were used, and also whether it was not easier to divide a flat scale 
unequally, so that the readings are proportional to the current. 

Mr. TROTTER, in reply, said Dr. Sumpner thought there would 
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be no difficulty as regards definition with the flat curves shown. 
He (Mr. Trotter) also added that a curved scale might be advan- 
tageous in reading the deflections from one side of a table, as the 
more distant part of the scale could be more nearly perpendicular 
to the line of sight. For such an arrangement, however, a parallel 
beam of light would be required. . 

“ A Parallel Motion suitable for Recording Instruments,” by 
Mr. A. P. Trorrer. This is a modification of Watt’s parallel 
motion, in which the two fixed centres are on the same side of the 
line described by the “parallel point.” The arrangement con- 
sists of two vibrating arms, one of which is twice the length of the 
other, and whose outer ends are pointed respectively to the middle 
and end of a short lever; the free end of the latter describes an 
approximate straight line. The motion was arrived at by con- 
me the curve traced out by a point on the radius of a circle 
such that its distance from the circumference measured towards 
the centre is equal to the radial intercept between the circle and a 
tangent line. The equation to the curve is r = 2 — sec. @ 
(conchoid of Nicomedes), and the radius of the osculating circle 
at the point where the intercept is zero is given as half that of the 
initial circle. This osculating circle, the author finds, practically 
coincides with the curve over a considerable angle (40°), and hence 
may replace this part of the curve; hence the motion. The 
author thinks the motion will be useful for recording barometers, 
ammeters, and voltmeters, as it is more compact than that of 
Watt, and needs no fixed point beyond the straight path. 

Owing to the absence of Prof. S. P. Thompson, his paper “ On 
Bertrand’s Refractometer ” was not read. 


NEW PATENTS—1890. 


' 2527. “Improved method for the regulation of the carbons in 
electric arc lamps by the expansion and contraction of metallic 
wires.” O.CoRNWELL. Dated February 17. 

2654. “Improvements in the manufacture of electric cables.” 
J. E. Kinasspury. (Communicated by The Western Electric 
Company, United States.) Dated February 18. 

2655. ‘Improvements in insulating electric wires.” J. E. 
_ Kinesspury. (Communicated by The Western Electric Company, 
United States.) Dated February 18. 

2659. “Improvements in electric arc lam 
light RE and other purposes.” THE 
Dated February 19. 

2660. ‘ Improvements in lamp holders, or sockets, for incan- 
descence electric lamps.” R.A.Scorr. Dated February 19. 

2687. “The utilisation of a waste product for the means of 
producing electricity.” A. W. ARMSTRONG. Dated February 19. 

2688. “ Improvements im or connected with electric wire 
running and appliances therefor.” A. W. ARMSTRONG. Dated 
February 19. 

2759. “Improvements in the lighting of railway trains by 
electricity.” I. A. Trmmis. Dated February 20. 

2825. “ Improvements in bases, covers, and fixings for electri- 
cal safety fuses, switches, and the like.” W. Wuuirr. Dated 
February 21. (Complete.) 


for use in search 
on. C. A. PARsons. 


2838. ‘ An automatic or coin-freed apparatus or attachment 
for use in connection with telephones.” F. R. Simms. Dated 
February 21. 

2843. “ À new and improved telephonic receiver.” H. C. 


Braun and A. F. Lioyr. Dated February 21. 

2844. “ Improvements in the constraction of continuous cur- 
rent dynamo armatures.” L.B.AtTxinson. Dated February 21. 
(Complete.) 

2845. “ Improvements in secondary batteries.” 
BRILL. Dated February 21, 

2876. “ Improvements in safety ap tus and devices for 


pére danger from high tension electric currents.” H. E. 
ALTER. Dated February 22. 


E. T. Macx- 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


85. “Improvements in dynamo electric machines.” A. 
PotrscHKo. Dated January 2. 8d. The improved machine 
consists of an iron disc cut up in the direction of its radii into a 
large number of narrow sections. It revolves between pole pieces 
having the form of narrow sectors on the sides turned towards 
the disc which sectors so to speak compress the magnetic flux 
along the radius of the disc. A collector consisting of two 
brushes side by side rubs on the periphery of the disc and these 
can be adjusted to make and break contact with the radii of the 
disc as they approach to and recede from the pole pieces, either 
sooner or later as may be required ; this adjustment can be made 
independently in front of and behind the pole pieces. Another 
brush collector makes contact with the radii at their inner ends 
adjacent to the axis. 3 claims. 


(MARCH 7, 
282. “Improvements in conduits for electric mains”. F 
Coates. Dated January 7. 6d. The inventor 


conduit of cast iron, stone, earthenware, or other suitable 

which may or may not be insulated by any suitable enamel op 
composition and it is fitted with covers which can easily be 
removed. 3 claims. | 


342. “ Improvements in or relating to the tion of dynamo 
electric machines.” W. M. Morpry. Dated January § & 
Consists in the employment of a small dynamo of any guit 
kind, both machines being driven by the same motor and there. 
fore subject to the same degree of variation. The additional 
dynamo is made to produce an opposing or partially demagneti 
effect upon the fields of the main generator. At the 
speed the differential value of the main generator field current 
is that of the normal field required. When a rise or fall of speed 
takes place the demagnetising current of the additional 
increases or decreases so as to neutralise the effect on the main 
generator of the variation of speed. 3 claims. 


614. “An improved form of electrical locking switch.” w. 
N. Naytor and W. J. Naytor. Dated January 12. 84 4 
iece of metal, preferably of a right angular shape, is pivoted, or 
fixed in any equivalent manner upon a slate, ebonite, or other 
insulated base ; upon the shorter arm or leg of the right angular 
or equivalent piece is formed a notch, and at or near the end of 
the longer arm or leg a hole or hook is formed to which a cord or 
equivalent is fastened. A check spring is attached to any suitable 
part of either the longer or shorter arm or leg, and a stop or stops 
are À meee to control its action. Upon the same or a se 
insulated block is a pivoted bar, fashioned at the shorter end from 
its axis so as to fit the notch before described ; the longer arm is 
also drilled or otherwise formed to receive a cord or equivalent, 
and a suitable check spring is provided operating in such a 
manner as to securely interlock the two bars. Suitable terminals 
are provided for forming electrical connection to the interlocki 
device described, and provision is made for the insertion of a 
fusible or other cut out. The switch being connected up to the 
main or branch leads or equivalent circuit by means of the 
terminals provided therefor. The current will flow through the 
fusible or other cut out, the lamps, lamp or equivalent, returning 
through the interlocking device, or in a direction reverse to this. By 
ulling the cord attached to the arm having the notched end the 
or equivalent shaped piece engaging therewith is released, 
and the circuit broken and by operating the cord attached to the 
bar Le equivalent engaging therewith it can be again restored. 
3 claims. ; 


1537. “ Improvements in or relating to electric lighting.” A. 
J. Boutt. (A communication frôm Dr. S. Doubrava, of Austria.) 
Dated January 28. 8d. Consists in employing an alternating 
current produced by charging and discharging condensers while 
dynamos for continuous currents are employed. The continuous 
current produced by the dynamo is changed into alternating 
currents in quick succession by a special apparatus, and this 
consists of a series of insulated metal segments, which are arranged 
in an iron box similar to the commutators of dynamo machines. 
One third of these blades is connected with a metal disc on one 
side of the apparatus, the second third with a similar metal disc 
on the other side, and the other third is entirely insulated, so that 
each of the segments which is in contact with one of the sides is 
perfectly insulated from the next segments which are connected 
to the other side. Twosliding contacts bear one against each of the 
metal discs at the sides of the apparatus, and by means of this 
apparatus it is possible to interrupt the current several thousand 
times per second. Alternating currents of opposite direction can 
be produced by this apparatus (called the “ disjunctor”) and the 
condensers in two ways—viz. (a) by charging and pr À 
the condenser, or (b) by charging the condenser successively 11 
opposite directions. 4 claims. ! 


7919. “Improvements in apparatus for making certain articles 
of pottery ware, such as electric lamp roses, switches, fuse 
blocks, and the like.” R. T. Grocorr. Dated May 13. 84 
Consists in making a die which will form the article, pierce it 
with the required holes, and form a screw thread upon it at one 
operation. 2 claims. 


9977. “Improvements in apparatus for giving motion to 
reciprocating parts, such as percussive tools, by means of 
tricity.” W.P.Taomrson. (A communication from abroad by 
H. N. Marvin.) Dated June 18. 6d. Claims:—1. A source of 
electric currents consisting of a field magnet and an armature 
revolving in the field of said magnet, a collector with which one 
terminal of the armature coils is connected, a brush at all times 
in contact with said collector, a second collector in connection 
with the other terminal of the coils, and two contact brushes 
alternately making contact with said second collector, each 
said brushes connected to an independent circuit, substan ld 
described. 2. A source of electric currents, consisting of à lle’ 
magnet and an armature revolving in the field of force of 
magnet, a collector with which one terminal of the armature 
coils is connected, a contact-brush at all times in contact wi 
said collector, a second collector in connection with the other 
terminal of the coils, two contact brushes alternately / 
contact with said collector, conductors leading from the latter 
brushes respectively, and two solenoids or electromagnets resp 
tively connected in said conductors, and a conductor | 
therefrom to the first-named contact brush. | 
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DYNAMOS 


¢ 


Y BEST WORKMANSHIP 


yj 


J. 


NE WCASTLE-oN- TYNE 


H. HOLMES & Co. 
à 74 Coleman Stre2t. LONDON. 


TELEPHONE: 1588, TELEGRAMS: “1ND1I0B8,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Estabsshed 1850), 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATOR, 


62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANOHESTER. 1542 


PRELIMINARY ANNOUNCEMENT. 


| TO ENGINEERS, MILLWRIGHTS & OTHERS. 


WHEATLEY KIRK, PRICE & GOULTY 


WILL 
SELL BY PUBLIC AUCTION, 
; During the present month, the 
MIDERN ENGINEERING MACHINES, PLANT, TOOLS AND STORES, 
At the Works’ Premises 
417, OLD FORD ROAD, LONDON, E. 


The List will include Planing, Drilling, Slotting, Shaping, 
Serewiny, and other Machines. Hand Surfacing, Sliding and 
Screw Cutting Lathes. Loose Tools and Plant. Contents of 


Stores, Furniture, Fittings and other miscellaneous items. 

Further particulars in Catalozues to be obtained shortly from 
Wueattey Kirk, Paice AND Gou ry, 52, Queen Victoria Street, 
London, E.C., and Albert Square, Manchester. 


“LAHMEVYER’” DYNAMO.- 


See Advertisement every alternate week. 3519 
BOLLING & LOWE, 2, Laurence Pountnéy Hill, LONDON. 


PLATINA SCRAPS 


PURCHASED FOR CASH BY 


DERBY co., 


44, CLERKENWELL ROAD, LONDON, E.C. 3548 


STIFF SO 


LAMBETH LONDON, 
MANUFACTURERS OF 


PLUMBAGO CRUCIBLE Ss, 


Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 


LARGE STOCK OF ALL PATTERXS AND SIZES, 


SWITCH BLOCKS, FUSE BLOCKS, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 


Every kind of Electrical Stoneware. 
AWARDS ‘-PARIS AND VIENNA ELECTRICAL 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 


188, LONDON WALL WOOD STREET E.O. 


EBONITE. .. 


NS, 


ELECTRICAL REVIEW. 


me at the rate of 3s. 6d. 
8. 6d. each.—22, PATERNOSTER Row, LONDON. 


Bones AND CASES.—Subscribers and others can kav‘ 
, half-yearly numbers bound handsomely in Black 
r volume. Cases for binding are 


HZ. BONNELLA, 
Zuory and Dard Wood Œurner, 
SPECIAL ATTENTION given to ELECTRICAL WORK, 
58, MORTIMER STREET, LONDON, W. 
Steam Works : 42, 43, KirBy Street, Hatton GARDEN, E.C. 359 


CHEAP PREPAID ADYERTISEMENTS. 
Relating te Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange. 


Three Lines and Under (24 words) ... ... 2s. 6d. 
For Every Additional Line (8 words)... ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 

*,* This Scale does not apply to Trade Advertisements, terms for which 

can be had on application. | 


Gn TLEMAN, having had great practical experience in the 
manufacturing of dynamos, storage plates, incandescent 
lamps, &c., is open for an Engagement as Under Manager or 
ta No objection to go abroad.—Apply “3649,” Review 
once, 3649 


OUNG man (19) wants situation at an electrical work.— 
‘“ J.,” 42, St. Paul’s Crescent, Camden Town, N.W. 3633 


ANTED, a situation to take charge of dynamo department. 
ood winder and all round hand. Good references.— 
Address, 65, Cliften Hill, New Cross. 3633 


sought. Nominal salary only, if good 
practical experience is offered. Former experience, instaila- 
tion work and manufacture of electrical sundries.—“ No. 3,624,” 
ELEcTRICAL Review office. 3624 


LECTRICAL ENGINEER with considerable experience in 
managing and erecting dynamos, in the fitting up of arc 

and incandescent lamp circuits, both in England and abroad and 
on vessels, wishes to find employment, or would join a well- 
established firm as working partner. First-class references.— 
Apply by letter to ‘“ EnaINeer,” care of Messrs. Ravenscroft, 
Hills and Woodward, 15, John St., Bedford Row, London, W.C. 6:5 


À ES wishes to meet with a gentleman with £4,000 

to £5,000 to join in establishing a small station for supply 
of current for lighting and power, and extend business in im- 
portant town within 60 miles of London. Capital would be under 


| own control; and if investor were also a technical man, services 


would be paid for.—Address No. 3,578, ELxcTRICAL REVIEW, 22, 
Paternoster Row, E.C. 3578 


LECTRIC RAILWAY MOTOR CAR, suitable for exhibi- 

tions or public gardens. Crimson plush and silver-plated 
mountings. Eight to ten ngers ; carried 15,000 at Bazaar. 
Price moderate. G. PercivaL, 30, Georges Street, Cork. 3648 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the UNITED ELECTRICAL EN +INEER- 

ina Company, LimiTep : “Electrical Distribution,” ‘ Machine 
Driving by Electricity,” “The Telpher System of Cheap Trans- 
port,” and “ Electrical Supplies.”—68, Victoria St., Westminster. 
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UNDERGROUND ELECTRIC CABLES” | PHOSNIX FIRE OFFICE 
fusel Illustrated. —Trunslated from the French of Dr. Francois (ENTABLISHED 1782.) 


26, Norfolk Steoet | 
CHIEF OFFICE :—19, LOMBARD STREET, EC 


? WEST END. OFFICE:—57, CHARING CROSS, gw 

R. HARRY SOUTH, who has grt taken the extensive and LONDON . 
commanding premises, 10 an ck 

Garden, W.C., is open to negotiate with manufacturers with a view 

to pushing the sale of their specialities —Address as above. 5,07 MACDONALD. | Joint Secretaries. 


Losses paid over £17,000,000. 
For every description of NEW and SECOND-HAND ELECTRICAL APPA- a 


RATUS, PLANT and — =" ready for immediate er. ELECTRIC LIGHTING.—16th Edition of the PHENIX 


_FIRE OFFICE RULES for installations are up to date and 
in universal use. 


Fe | *,* These Rules are Copyright. 
Glectri ICQ Plan = 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 
SOLE AGENTS FOR 


ELECTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FREE, Gd. | | 


| PATENT 
Offices & Warehouse : 52, Queen Victoria St., & 39, Queen St., London, E.C. 
Telegrams—“ INDICES,” LONDON. Telephone—1533. BRAIDING & WINDING 
MACHINES 


(Single, Double and Treble), 


FOR COVERING 


|, TELEPHONE, TELEGRAPH AD 


Pal LAMBETH HILL, 
LONDON, EC. 


LE GENIE CIVIL, 


Weekly Review of French and Forelgn Industries In General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 


85, QUEEN VICTORIA 8T, 
Committee of the Exhibition of 1889. AND | 


Le Genie Crviz deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 


the Mehibition of 1000 | La MONITBOR des INVENTIONS 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL. oe =i anon 
6 BOULEVARD DE STRASBOURG. PARIS 
All communications for the Advertising or Publishing Depart- 


ment to be addressed to Mr. Bocquer, Genre Crviz Orricz, 6, Rue Pagey: | 
de la Chausée d’Antin, Paris. SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


ELECTRIC TELEPHONE 


COMPANY, 
26, RED LION SQUARE, LONDON, W.C. 


| 1l | it 
{|| 
| (| ii} 1 Le 


For Long Lines. 3645 Works well up to2 wile 


GLASS SHADES. 


COLOURED SHADES AND REFLECTORS. 
Ceiling Bowls and Suspending Bowls. 
COLOURED SHADES FOR DECORATIONS. 


China Switches, Wall Connectors, Lamp Holders, 
Fuses and all Electrical Fittings. 


Telegrams: “ENERGY,” BIRMINGHAM, 2062 
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in all Colours. In all Colours. 
| FOWLER, LANCASTER & Co. Lro. Electrical Engineers, Manufacturers & Contractors, Albert Works, Graham St., BRL 
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AND COS FOR EVERY PURPOSE. 


Are more carefully and accurately calibrated than any others in the market. 


EVERSHEDS PATENT 
Thorough Mechanical Construction. Simple 
A “ connections for heavy currents. 

R? Can be left continuously in Circuit. Do 

V # not overheat or burn up the Coils. 
For QUICKLY measuring at full working volts the 
H | INSULATION RESISTANCE of House Wiring, 
O M M E Cables, Dynamos, &c., with PORTABLE 100-Volt 


GENERATOR. 


ALTERNATING CURRENT INSTRUMENTS 
AMMETERS. 


OOLDEN & 


Contractors to English & Foregin Governments, 
Railways, Central Stations, &c. 


YN A M O Splendid a 
Construction. 

Armatures insulated entirely with A 
Aruatures and Field Coils 


POSITIVE DRIVING Long Bearnnys. ‘ leuu and Economical Lubrication. Standard Goolden 
of Conductors, CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
. working with same MARGINAL FACTORS, 
AMPLE CLEARANCE and at same LOW TEMPERATURE, Some weighing over SEVEN TONS without Engine. 


for Armatures. 


Li 


Dynamos of this vr have worked at 25 volta, trens- 
mitting power in Mines (a s-verer test thun lighting) 


OT O R GS foc some years without a penny being spent in re pairs. 


STRONGLY BUILT. 


Will dr:ve machinery direct with Spur Ge»ring, without breaking dowr the armatures. 
| HIGH EFFICIENCES. 
TEAM DYNAMOS 


FOR ANY OUTEUT, 


DYNAMOS and MOTORS 


Built to Specitication. 


DYNAMO for ELECTROTYPING 
“PPlied to Ordnance Survey Dept. 


Wooorietp Works, Harrow ROAD, 
ON DON, w. 


—— 


Armature : 


_ 
EC, 
S, SW. 
L 
PHENIX 
date and | 
2969 
C0, 
FOR 
IRES, 
ILL, 
E.C. 
3857 | 
ACL | Je 
| nl nl | 
PARIS, Jat lu 
| 
| 
| 
aux 
| \ 4 
~~ | 
| 
| | 
° W == SSS \ 
1 » ~ -H.P. Launch Motor with Goolden Watertig 
will work with Armature in water. 
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DISTRIBUTION PATENT, 


[STATTER'S) Being a Patent for“ Producl ng and Dividing Flectric Light,” No, 1996, of 1877 » UNITED, | 


THE ELECTRICAL ENGINEERING CORPORATION, Ltd. 
are Proprietors of the above Patent, and warn the Public agains 
infringement. The following are Licensees: 

Anglo-American Brush Electric | Wilson Hartnell. 

Light Corporation, Limited. | Johnson & Phillips. 
Crompton & Company, Limited. _ Nalder Bros. & Company. 
S. Z. de Ferranti—London Elec- _s Paterson & Cooper. 

tric Supply Corporation, Ltd. Ernest Scott & Co. 


W. T. Goolden & Company. Siemens Bros. & Company, Lid. 
Hammond & Company. J. G. Statter & Company, Ltd. 
| Laurence, Paris & Scott, Limited. 


3, Prince’s Mansions x. SCRUTTON, 


Victoria Street, Westminster. 
PLANT WORKS :—West Drayton, near London. FITTINGS WORKS :—Albert Works, 36, Albert PE 3 


LEATHER MACHINE BANDS, WILLIAM WOOD & CO, 


HOSE PIPE, PUMP LEATHERS, &c. ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF 


JOHN JARDINE, vesmme sreeer NOTTINGHAM, CHINA AND PORCELAIN SWITCHES, 


SOLE MAKER OF Screwred and Plain, 
SUSPENDERS, CEILING ROSES, BASES, 


JARDINE ARTHUR'S 
LEATHER ss JOINT. BELTING. LAMPHOLDERS, CUT-OUTS 


AND ALL CHINA FITTINGS USED BY ELECTRICIANS 


THE RICHARDS 


INTERESTING FACTS: 


Our Pulley Plant is the — 
largest in Europe, and only 
exceeded by one works in 
America. 

It occupies a building 200 
| feet by 125 feet. 


Capacity at present 50 | 
[see per day, being now increased EE 
VS 10 100 Pulleys per day. 


| 
| 
| Hit 
‘ 
' 


‘SEND FOR CATALOGUE. 


GEO. RICHARDS & CO, 


LIMITED, 


MANCHESTER. 


250, ), 000 IN USE. 
LONDON OFFICE & SHOWROOMS:—23 & 24, Whitecross Street, Cripplegate 


PARIS :—Société Continentale Richards, 12, Rue de L’Hopital, St, Louis. 
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CHURCHILL CO. 


LIMITED, 


21, Cross St., Finsbury, London, E.C., 
ENGINEERS AND IMPORTERS OF 


AMERICAN MACHINERY AND TOOLS, 


== 


STARRETTS SPEEDED 
MICROMETER. 
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BARNES’ MACHINES. | VERTICAL MILLING MACHINE. 


New Illustrated Catalogue (Engineering Section ) for 1890, 
180 Pages, Now Ready, sent for 1s. 
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Publications. 


THE 


NINTH ANNUAL PUBLICATION 


OF 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages, 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :—BRITISH, 938 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Rages 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
Post Free Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbone, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 


Electrical Trades. No office is —" withont a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


Î Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, E.C. 


JUST PUBLISHED. With 307 Illustrations. Crown 8vs, Price 10s. 6d. 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT ARTISANS AND STUDENTS. 


SLINGO, 
Principal of the Telegraphists’ School of Science, Director 2 the Mie 
Engineering section, eople' s Paluce, Lond 


BROOKE 


A. R, 
, in Eneineering at the School of Science, 
d at the People’s Palace, London 


London: LONGMANS, GREEN & CO. 39, Paternoster Row, E.C. 


JUST PUBLISHED, CROWN 8vo, CLOTH 4s. 6d. 
A GUICE FOR THE 


| 


ELECTRICAL TESTING of TELEGRAPH CABLES 


By COLONEL V. HOSKIGR, Royal Danish Engineers. 
THIRD HDITION. 
& EF. 


3616 


London: E. N. SPOON, Strand. 


ELECTRIC LIGHTING BRIGHTON: 


NEW OPENINGS AND MODERN DEVELOPMENTS. 
A Business View, with Supplements, 


By Alderman W. H. HALLETT, J.P., D.L., F.L.S. 


(Mayor of Brighton 1866-7, 1867-8, 1881-2.) Price ON Ki SHILLING, 
London: E. MARLBOROUGH & CO. Brighton: JOHN BEAL & SON. 3644 


125, 


NOW READY. SIXTH EDITION, REVISED AND ENLARGED. Price 8s. 6d. 
(Pocket Size. Leather). 


AN ELECTRICAL POCKET-BOOK 


OF ELECTRICAL RULES AND TABLES, 
By JOHN MUNRO, C.E., and 
ANDREW JAMIESON, F.R.S.E., M.I.C.E., M.I.E.E. 


With numerous Diagrams. 


GENERAL CONTENTS.—Units, Measures, Testing, Conductors, 
Submarine Cablex, Telegraphy, Electro-Chemistry and Metallurgy. Batteries, 
Dynamos and Aloto Electric Lighting, Miscellaneous Recipes, 
Aprvendix. 
e* The SIXTH Edition has been thoroughly revised and enlarged by ahout 
120 pages and & new figures. Among the more notubie additions »re a new 
vase iter 2! Dynamos by Prof. S, P. Thompson and an article on Transformers 
app. 

Won DERFULLY PERFECT, - Worthy of all the commendation 
we can give it.”— rician. 

“ The STERLING VALUE of Measrs, Munro and Jamieson’s Pocket- Bonk 
carried out in a manner which does the greatest credit to the authors." 
Electrical Reriew. 3587 


London: CHARLES GRIFFIN & CO. Exeter Street Strand. 


ESTABLISHED 1880. 


Railway Engineer 


MONTHLY, ONE SHILLIN >. 


A Valnahle Work tor Keterence, illu-trated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of L«comotives and other Rolling Stock; Bridges aud al! 
kinds of Railway Appliances, 


(Payable in Advance, including Postage.) Specimen Copy Post Free, 18. 


OFFICES :—8, CATHERINE NT., STRAND, LONDON, 


The following Books may be had Post Free by remitting the 
respective amounts to 


H. ALABASTER, GATEHOUSE & CO, 


“ELECTRICAL REVIEW” OFFICE, 
22, Paternoster Row, London, E.c. 


PRACTICAL ELECTRICAL MEASUREMENT.—By JAMES 


SWINBURNE. Price 4s. 6d. 


EXPERIMENTAL SCIENCE.—(680 Encravines.) By. G. M: 
HOPKINS. Price 16s. 


_ EYOLUTION OF THE ELECTRIC INCANDESCENT LAMP.— 


By FRANKLIN LEONARD POPE. Price 4s. J 


MAGNETISM AND ELECTRICITY. — By Prof. JAMIESON, 


M.I.C.E. (Part I—Magnetism.) Price. 1s. 
Voltaic Electricity.) Price 1s. 6d. 


(Part IL— 


INCANDESCENT WIRING HAND-BOOK.—By F. B. BADT. 


Now Keady. Price 4s. 6d. 
BELL HANGER'S HAND-BOOK. —By F. B. BADT. Price 4s. 6d. 
DYNAMO TENDER’S HAND-BOOK.—By F. B. BADT. Price 
43. Gd. | 


EVERYBODY'S HAND-BOOK OF ELECTRICITY, with Glossary 
of Electrical Terms and Tables of Incandescent Wiring.— 
By EDWARD TREVERT. Price 1s. 


MECHANICAL GRAPHICS.—By GEO. HALLIDAY. Price 68. 
MODERN VIEWS OF ELECTRICITY.— By OLIVER J. LODGE, | 
D.Se. Price 6s. 6d. 


ELECTRICITY IN OUR HOMES AND WORKSHOPS.—by 8. 
F. WALKER. Price 5s. 


PRACTICAL ELECTRICAL NOTES AND DEFINITIONS for the 
Use of Engineering Students and Practical Men.—By 
W. PERREN MAYCOUK, A.M.I.E.E. Price 2s. 


SHORT LECTURES TO ELECTRICAL ARTIZANS.—By Dr.J.A. 


FLEMING. Price 43. 
ELECTRIC LIGHT.—By JOHN W. URQUHART. (3rd Edition.) 
Price 7s 6d. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. — By 
A. E. KENELLY and H. D. WILKINSON. Price 6s. 64. 


LAW OF ELECTRIC LIGHTING.—By G. S. BOWER and W. 
WEBB. Prive 12s. 6d. 


ELECTRICAL DICTIONARY.—By EDWIN J. HOUSTON, AM. 
Price 10s. 6d. 

USEFUL RULES AND TABLES.—By Prof. RANKINE and 
Prof. JAMIESON. Price 10s. 6d. 


M.A. 
ANNUAL SUBSCRIPTIONS. IN POSTAL UNION, 14; ““TERNATING CURRENTS.—By T. H. BLAKESLEY, 


Price 43. 6d. 


W.C. | 4m Rook forwarded on receipt of Publisher's Price. An important List of Modern 
| 


Boots, on Electricity and allied subjects, free on application. 
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Telegrams : 
“INSTALLATION, LONDON.” 


C 
russes, 

T CEILING Roses, 
N 


PPLETON LAMPHOLDERS, 


A &ce., &c., &c. 


Illustrated | 
B... PRICE LISTS 
U R B EY Post Free. 


Telephone 
No. 1954. 


Speciality : 
SWITCHBOARDS, and 
MAIN and DISTRIBUTING SWITCHES. 


ILLIAMSON 


91, Queen Yictoria Street, E.C. 
WORKS:—-HATTON GARDEN, E.C. 


E. | 
ELECTRICAL FITTINGS 
OF EVERY DESCRIPTION. 


FITTINGS TO CUSTOMERS 
DESIGNS, 
OR FOR SPECIAL PURPOSES, 
MADE TO ORDER. 


LIBERAL DISCOUNTS 
_ TO THE TRADE. 


* 


5S. 18, BERNER’S STREET 


ELECTRICAL FITTINGS ASSOCIATION, ELECTRICAL FITTINGS 


| | 
| 
| 
A | 
| The 
| 
| 
| 
F", A. 
T 
66 PREMIER.’ 
| 
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ENSULATORNS 
of all descriptions, combining the greatest mer wroslain ‘Btonehere (White), by” Made in Bristol Stoneware (Drab or Brown) 
PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL 
Government and Railway Contractors. Prize Medals wherever exhibited. su 


LEZX'S PATENT GLOBES. 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS, 


rhe Globe has an Elastic Metallic Connection with the Cover, and can be removed or replaced Instantaneously. 
NO METALLIC RIM TO OBSTRUCT THE LIGHT. 
THE — CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


CHINA SWITCHES, 


Wall Connectors, Fuses, Ceiling Roses, Lampholders. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
Special Colours and Designs. 


FOWLER, LANCASTER & CO. Lro. 
= ELECTRICAL ENGINEERS 

' 4 sil: MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS. 
| Albert Works, BIRMINGHAM. 


Telegrams: “ ENERGY,” BIRMINGHAM. 


- 


TT 


SAMPLES ON APPROVAL. PRICE List on APPLICATION. 2062 CHINA WALL CONNECTOR WITH MOVABLE PIN. 


HALL Co. 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS, 
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SILVER MEDAL, BARCELONA, 1888. 


MAKERS OF 
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For Direct Driving Dynamos, Pumps, Fans, &c. 


DYN 


For Incandescent and Are Lighting, Plating. Special Slow 
Speed for Ship Lighting. 


SEARCH-LIGHT PROJECTORS, 


Complete Apparatus for the Night Navigation of the Suez 
Canal, approved by the &ce., &e. 


The following sized Denemes are now kept in Stock or in 
progress. NO SPARKING or OVER-HEATING. 


Lamps. Amps. Volts. Speed. PRICE. 
84 42 100 900 £65 att ml 
180 90 | 100 1020 £95 —— Neg 
240 | 120 100 960 £110 1 LS 
| 4 420 210 100 825 £165 


3522 


PROJECTORS IN STOCK. 
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WESTERN ELECTRIC 


TELEPHONIC ArPrARATUS 
ARC LAMPS AND DYNAMOS. 
PATTERSON GABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, EX, 
CHICAGO, NEW YORK AND ANTWERP. 


CATALOGUES NOW 


Containing Full and Complete Information respecting 


DYNAMOS, MOTORS, PROJECTORS, LAMP FITTINGS, &c., 
PRICE 2s. 6D. 
FREE to TRADE, including Civil Engineers, Architects, 
Surveyors, Builders, and allied Trades. 


COMPLIMENTARY COPIES WILL BE SENT TO TOWN CLERKS AND OTHERS HOLDING 
PUBLIC APPOINTMENTS ON THEIR APPLYING FOR SAME. 


CROMPTON CO., 


Glectric Zight & Power Gnaineers, 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


WESTINGHOUSE 


LIMITED, 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 
MANUFACTURERS OF 


ELECTRIC LIGHTING APPARATUS 


FOR 


CENTRAL STATIONS & ISOLATED PLANTS. 


ESTIMATES ON APPLICATION. 


ee 


(March 7, | 
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WOODHOUSE & RAWSON 


WIRING TABLES. 


These Tables have been constructod to assist Electrical Engineers in the selection of cables 

for the various currents which they are required to carry, and the form of the Tables is so 

designed that the correct cables may at once be selected, taking into consideration both the 
current-density and the fall of E M.F. 


PRICE.- Paper, is. 0d., post free is. 2d.; Mounted and Glazed, is. 6d., post free is. 9d. 
Bound in neat Cloth, for Pocket, 2s. 6d., post free 2s. 9d. 


Printed Directions how to use the Tables are issued with each copy. 


“THE ELECTRIC RAILWAY.’’ 


AND 


“MUNICIPAL LIGHTING.” 
BY FRED H. WHIPPLE. 


New and original Books, designed to inform a practical public without 
the use of difficult technical terms. 


Bound in Paper, 4s. 6d.; bound in flexible Russia, 8s. 6d. 


WOODHOUSE & RAWSON UNITED, Lto., 


88, QUEEN VICTORIA STREET, LONDON E.C. 
41, PICCADILLY, BRADFORD, YORKS. 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 


Catalogues “A,” Domestic, and *‘ B,” Contractor’s Electrical Supplies, is. each. 
Daily Calendar for 1890, or Celluloid Paper Knife and Calendar, Post Free, 3d. eneh. 


REID BROTHERS. 


12. WHARE ROAD. CITY ROAD. LONDON, N. 
: TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
| TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MARUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines, _ : 20 


CALLENDER’S BITUMEN TELEGRAPH WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON.  olegrams: “CALLENDER, LONDON.” ‘Telephone, No. 4,185. 


LIVERPOOL : 36, Dale Street. 
Works: ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411. 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


| FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables_ARMOURED- Metal Sheathed. 
AHRIAL CABLES. 
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J OHN & Wim. ROPER, BRADFORD, Yorks 
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B. VERITY & SONS, 


SHOWROOMS IN KING STREET, 


CovVvEN'T GARDEN, LONDON, 
Contain the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 
PP. 


G e 
MAGNETO WORKS, SHEFFIELD. 
SPECIALITIES IN STEEL AND STEEL WIRE 


USED IN ALL BRANCHES OF HUBCTRICITY. 
Magnet Steel of the highest efficiency; Tool Steel of all descriptions; Cold Rolled Steel of all dimensions; Tempered and 
Pulished Steel in strips; Tape Steel also Etched; Finished Springs (helical and spiral); Steel Wire in lengths 
or coils (all gauges) ; Tempered Wire Polished and Plated ons Springs, &c. 


FLE GTRO- M OTORS THE BERNSTEIN ELECTRIC LAMP (0, 


FOR 2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
Organ Blowers, 


Choppers, | OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHT, 


D. > Fr (à Ordinary Machinery, | ¢@ The lamps of this Company are of low resistance, and 
7, 3 Rotary Fans, entirely free from the claims of other companies, jy 
Sewing Machines, 


&e., &C., 
a TO WORK ON ELECTRIC LIGHT CIRCUITS 


DYNAMOS : ELUPSE ELECTRICAL 


LIGHTING & DEPOSITING. CASE WORKS, 
CUTTRISS & CO., Leeds. 5, PHOENIX PLACE, 


WILLIAM 


ELECTRICAL WIRES | 


Insulated with Silk, Cotton, India-Rubber, 
Gutta-Percha, &c., &c. . 


COLDBATH FIELDS, LONDON, WO, | 


om L parer OF 
description of Gust 


re, 


BY MACHINER? 


FOR 
=| ‘TELEGRAPH, TELEPHONE, 
fin And Electrical Instrument Makers. 


MAKERS OF 


FLEXIBLE corps a specraciry.| THE SCHANSCHIEFF PORTABLE BATTERY CASES, ‘ 


Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


Le a 
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Cheap, Efficient, Strong, Silent. No Sparking! No Overheatinss} 
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ARE NOW MANUFACTURING SPECIALLY FOR THE 


BATTERSEA 
MOTORS. 


| 4 HP. £5 
9 HP. £76 
13 HP. £400 
16 HP, £126 


3121 
For Catalogue and Particulars applyto TEE MANAGER, BATTERSEA FOUNDRY, S.w. 


JOSEPE BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
vs von Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 


Economy Strength and Durability combined. Prise Medal, Paris Electrical Eahibition. 
Makers of Mr. Slater Lewis’ Patent Self. Binding Insulator. 
Works: DENBY POTTE AR DERBY. 
London Office: 6, ST. PANCRAS STATION ASUSTON ROAD, N.W. me 


RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESHIRE, 
Iron and Æteel Wire Drawers and Galvanizers. 


MANUFACTURERS . OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


ec Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 0 


nee Rods, Tubes, Cells, &c., for Electrical Purposes. 
MANUFACTURED BY 

THE NORTH BRITISH RUBBER CO. LIMITED, 

Edinburgh ; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 

Liverpool, Cereal Court ; Glasgow, 106, Buchanan St. 6 


BOOTH, EL LSON & CO., 
Civil and Giectrical Gugtueere, 
5, QUEEN STREET, M®&LBOURNE, AUSTRALIA. 


OUR CATALOGUE 

of Accessorics 

for the Transmission of Power, Is 
THE ONLY 

Complete and Perfect 

ONE IN THE WORLD 


BELT PULLEYS, =< 
Belt Flywheels, Step-Cone Pulleys, 
ROPE PULLEYS, 
Rope Flywheels, Haulage Rope Pulleys. 
GEAR WHEELS, 
Gear Flywheels, Mortice Wheels. 
SHAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, 
Horizontal, Angle, Vertical, Hanging. 
FIXINGS, 


Wall-Boxes, Hangers, Brackets, Stools. 


The above Firm undertakes Comuwissions and Agencies for the 
Australasian Colonies. 

Telegraphic Address: “FARAD MELBOURNE. «$970 

London Address ( Letters only). care of AN'TONY GIBBS & SONS, 15, Bishopsgate St., E.C 


HIGHEST CLASS. 


REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS uve, ABERDEEN. 


Our new : <t of OF STINGS of above, # cwt, 
will interest Enzineers with Workshops, 


THE “ EXCELSIOR” di DYNAMO 


(PATENT). 
Simplicity, efficiency and curability at considerably reduced prices. 
SOLE MAKERS- 
STANLEY & DAVIES, 


Glectrical Gugineers, 


HER ELECTRIC LIGHT & POWER COMPANY; Lro. 


HYDE WEAR MANCHESTER. 


| 
N BATTERSEA MOTOR 
RATTERSEA | TRANSFORMERS Arc Lamps ELECTRICAL Apparatus 
DYNAMOS. 
| jo Lights, £60 : BAT Ri 0 
THE GULCHER ELECTRIC LIGHT & POWER C° Lim 
m , BATTERSEA FOUNDRY LONDONsw 
and 
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THE FOWLER-WARING CABLES 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., P 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY’S PATENTS, 3 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT | 
TRANSMISSION OF FOWER, | 
And Underground Installations of every kind, à 
SPECIAL ANTI- INDUCTION TELEPHONE CABLES. | 
UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 
MECHANICAL STRENGTH, CHEMICAL WORKS, I 
HIGH INSULATION, FACTORIES, MINES, 
LOW CAPACITY. DAMP PLACES, &c. 
MEDAL, 
& CO., GLoBE Works, LINCOLN, 
Sam HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. \( 


\ 
À 
2 


| 
i 


THE COMPOUND “R ROBEY ” ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a ns 
of less than 2 lbs. of Welsh Coal per H.P. per hour when ; 
developing 23 times their nominal power. su d 
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|COMPOUND STATIONARY ENGINE & BOILER, 


Calcutta international Exhibition, 1884, 


gf, Awarded First-Class 
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qa. STATTER Co. ED., 


” ALLIANCE ENGINEERING WORKS WEST DRAYTON NEAR LONDON. 


London Office: PRINCE'S MANSIONS, 68, VICTORIA ST. WESTMINSTER. 


for all 
4 ALLIANCE” DYNAMOS AND MOTORS for purposes. All sizee ready for immediate delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO nas a higher commercial efficiency than any other, either English or American. 


and 


RONALD A. scoTT, 


HLECTRICAL BINGINEERING WORES, ACTON LOI DOW, Ww. 
CONTRACTOR TO THE LORDS OF THE ADMIRALTY, INDIAN GOVERNMENT 4c., à. 
MANUFACTURER OF ELECTRICAL FITTINGS OF EVERY DESCRIPTION, 


ding Scott’s Patent Main Switchboards, Lampholdera, Search Light Projectors, Mirrors, &c., kept in stock. 
Complete Plant for Ship Lighting. Estimates on 1808 


scOTT’S HARDENED INDIA- RUBBER YARNISH should be used in all cases where PERFECT INSULATION ON DYNAMOS, &c., is desired. 


CO, 


NEWCASTLE-ON-TYNE, 


BLECTRICAL AND GENERAL ENGINEERS, 


TYNE 


TYNE ARC LAMPS, 
TYNE ER. 


Com lete Installations erected by experienced men at = a Ss 
home and abroad. | 


SPECIAL TERMS TO THE TRADE. 


Complete Catalogue om application, 
3311 


MARSHALL, SONS 


Britannia Iron Gainsborough. 


LONDON OFFICES, SHOW ROOMS AND STORES -—MABSHALL'S ‘BUILDINGS, 79, FARRINGDON ROAD EO. 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for ae for Thrashing Machinery. 


Certificate and Gold Medal 


| 


— 


for Strength Efficiency and Economy. 


4, 
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(22 


The above, which can only be obtained from this house, is | 
recognised as the Most Efficient and Economica! Jointing 


SECTION OF SHECTING 


SECTION OF SHELTING. 
PATENT WW 

| 


canised Asbestos Sheeting, as shown above,and asit 
is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


LIVERPOOL : 2, Strand St., James St, 
HULL: Humber Dock Basin, 


Material in use. It is composed of a specially-prepared 
India-rubber Compound, protected by a covering of Yul- 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


. 


+. 


q 
| | 
+ 
| 


Made from 1-Fly for Cylinder and Faced Joints to any thickness for uneven surfaces, 


The Centre from which the requisite elasticity is obtained 
will adapt itself to uneven surfaces to which it 
plied, and allow the expansion and contraction to be fully 


may be ap. 


taken up. The covering being of Asbestos 
a protection to the centre and oo prea 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is 
and if applied as directed a ring can bs 
used many times over. | 


DEPOTS: be DEPOTS: 
MANCHESTFR: Cable Street, ESTOS. BIRMINGHAM : 7, John Bright 
Blackfriars, | Street, 


GLASGOW: 35, Robertson Street 
CARDIFF: West Bute Stree, 


BARCELONA, TRIESTE, LISBON & GENOA; 


BELL'S ASBESTOS 


BOILER PRESERVATIVE 


Will effectually keep Boilers clean and re- 
m ve apy Incrustation, without injury 


BELL’S ASBESTOS 
YARN & SOAPS TONE PACKING 


Is the BEST LOCOMOTIVE PACKING made. 


BELL'S ASBESTOS,» 
NON-CONDUCTING COMPOSITION. 


Will reduce 


to the Boiler Plates or Fittings. 
| | loss by radi- à 
ation, and LD 
saves per ons 
cent. of fuel. 198 
BE LL LE 
COMPOUND HYDRAULIC FACKING es 
18 SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 
ry in bags 
AND ALL PUMPS. 
therefore 
out wet. 


+] 


| 


Any customer recelving 4 
Oil scl . as Bell’s Asbestos 
Lubricant, & Ca:k, Drum, 
| or Corks not marked as W 


Every Cask s sent out as above, 


| quested to forward us 


shown, is earnestly re- . 


sample and particolars + 


of where obtaiced. 


All Corks are 8€ 
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BELL’S ASBESTOS LUBRICANT Exp 
| 
| rubb 
| Ne AL 9 à 4NZ 
/ AT. \ 
| WORKS 48 
| Drums are marked as above. A 


EFF 


REGISTERED. . 


ADVANTAGES OF ASBESTOLINE. | | 

D. ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 

soe, ASBESTOLINE requires no special application. 


‘YUVA 


CONSISTENCY OF ASBESTOLINE. 

ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE €, is for use in tropical climates, both ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 

ASBESTOLINE A. is specially adapted to ordinary Land when the temperature is high. 
Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is datigaed for use on calenders, paper 

ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., where the bearings are heated by steam 
in temperate climates, also on land when it is desirable to er | To and sometimes is advantageously used 

ins of C. 


have Lubricant stiffer than A. | 
The reputation of Asbestoline as a lubricant of the highest efficieacy in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputatim ie growing daily, because it is based on the experience of 


‘ thousands of users under the severest circumstances any lubricant has ever been subjeste1 to, and not on mere laboratory tests and professional analysis 


of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieri +s, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Mill:,on Machine: going up to 5,000 revolations per minute, its work has never been app: oached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Muny engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs., 56 lbs., or 112 Ibs. 
| | SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


SQUARE, 


Every 10 feet has label as above, and bears our Trade Mark, 


THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
ar therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
moat of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


=" In ordering, state whether square or round required. sf 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, S.E. 


DEPOTS:—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. CARDIFF: West Bute Street. 
HAM: 7, John Bright Street. HULL: Humber Dock Basin. GLASGOW: 36, Robertson Street. 


Under this registered title are included the inventions of Mr. Field, and experience has provedithem to be 


DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, and GENOA.” 2992 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. xii | 


| 
| À DES 
4 
4 
Mit begs are labelled as a 
| 
| 
+ | 
| : 
D y 
+: DAGGER PACKING. 
| - 3 
| 
4 VA VE Tai || 
Li | | IL 4 | 
# 
— = 


xviii THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


Server Bannfacturers, 
24, (CHARLES ST, HATTON GARDEN, 


LON DON > E.C. 


=> *, a 
- 
1 WS ñ 
+ - 


| AWARDED 
For Excellency of Manufactures, 


_ PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN STOCK, 


332 


417 
N°0 --- 


be THESE SCREWS ARE CUT FROM SOLID STRAIGHT DRAWN METAL BY OUR PATENT AUTOMATIC MACE 


BRITISH ASSOCIATION STANDARD THREADS 


| q 
LIMITED, 7 1 
| 
D ' 365 366 367 368 369 370 371 372 4 
lil 
378 379 380 38 382 383 384 385 3 
39] 392 393 — 395 396 397 398 4 
| | E : 4 
404 405 406 407 408 . 409 410 All 4 
= = = = 4 
| | 422 423 44 2 
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P ATE R ‘ * PATELLA, LONDON.” Exchange, 1,140. 4 


Glectric Light Gugtneers, 
Works: Pownall Road, DALSTON, LONDON 


(NRAR HAGGERSTON STATION). 


PHŒNIX. DYNAMOS, 


COMPOUND, 
Pate, or Electro-Chemical Work. 


PHOENIX AND PILSEN ARC LAMPS. 


| SEARCH LIGHTS OR PROJECTORS, 


Naval, MUttary, or Mercantile use. 


PLANT YOR SHIP LIGHTING 


MEASUBING INSTRUMENTS.—Ayrton and Gee 
Perry Ammetérs and Voltmeters. Electro- ose 
magnet Ammeters and Voltmeters. Car- 
dew’s Voltmeter. 


FITTINGS.—Sockets, Switches, Safety Junctions Shades, Reflectors, Brackets, Pants, for Ship 
Lighting, Mines, Factories, Mansions, Corn Mills, and all other purposes. 


PHŒNIX CARBONS. ACCUMULATORS. CABLES. | 
‘TELEGRAPH INSTRUMENTS, ELEOTRIC SIGNALS, &c. iy 
Engines, High-Pressure & Condensing. Bollers, Turbines, Water-Whoels, Shafting, Pulleys, Belting, ke. Gas & Petroleum Engines. 
| SOLE AGENTS FOR THE HERMITE ELECTRO-BLEACHING SYSTEM. 
Estimates and Specifications for Electric Light Installations fros of cost, 


‘EXPERIENCED MEN SENT TO ALL PARTS OF ENGLAND AND THE CONTINENT 
Special attention paid to Foreign and Colonial Orders. ne 


Telephone No. 5432. ESTABLISHED 1870. “Flexible, London." 


SILVER MEDAL INTERNATIONAL. ELECTRIC EXHIBITION, 1882. 


PHILLIPS BROTHERS, | | 
AND WORKS: THE HACKNEY. WICK, LONDON 


MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


| MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. oS 
Gutta-Percha, India-Rubber, and Compound Wires of every description for Telephone and Electric Bell Work. | 
FANOY BRAIDED WIRES OF EVERY DESORIPTION. | 

GOTTON AND SILK COVERED WIRES FOR DYNAMO a MAGNETS, $6, &¢ nn 


L 


ILAURENCE, PARIS SCOTT, La, 


GOTHIC WORKS, NOR WIOE. 


4 


MOTORS. 


‘Equal in efficiency and superior in Mechanical 


PRICE on APPLICATION. PERFEGT 
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WORKS COMPANY, 


Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, EG 
Works: Silvertown, Essex; France. 


TELEGRAPH ENGINEERS AND. ‘MANUFACTURER 


CABLES.—Submarine, Subterranean, and Aerial. 
WIRE. (ndia-Rabber and Gutta-Percha covered in all gauges. 


INSTRUMENTS.— Morse ” Single Wheatstone’s Alphabetical, « 
BATTERIES.—souz MANUFACTURERS FOR GREAT BRITAIN, 


and Continental Railways. elegraphic . purposes it 
Kinda of Batteries aloo Hbonite Cells, Carbon Pilates, &o. 


INSULATORS.—Etonite, Porcelain, Brownware, &. 
Maworacrvnmns or moet Inrnoven Arranarus ror RAILWAY BLOCK SIGNALLING. 


SEMAPHORE REPEATERS, “ LIGHT INDICATORS, ANG WALKERS “PASSENGER AND GUARD” 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TONRPHDO APPARATUSES. 


THE INDIA-R GUITA ‘PEROHA AND FELEGRAPH WORKS OOMPANY 
Patentess and Manufacturers of late System of Torpedoes for Harbour and Coast Defence, 


AND OF THB 


SILVERTOWN PATENT FIRING BATTERY. 


A Oonstant Battery for Mining and Blasting Purposes. 
CowTmAoTs ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LOVES. 


MANUFACTURERS or 


VULCANISED INDIA RUBBER. 


| VALVES SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE wats. & + 
| INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. À + 
a INDIA RUBBER and CANVAS STEAM PAOKING — ROUND, SQUARE, and sumer 
| INDIA RUBBER MACHINE DRIVING BANDS. 
| for Water and Lin Bede, : 
‘EBONITE. 
GUTTA-PERCHA. 
k “ubing, Belting, Buckets, Bosses for Flax Spinning, &4. 
Works : SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, 
+ London Office—106, CANNON STREET, E 0. | | 
‘Warehouse—100, CANNON STREET, E.C. 
| 
| 
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